MUWHUCTEPCTBO NIPOCBEINIEHUA POCCUICKOM ®EJIEPAIIIN

MununctepcTBo 006pazoBanus Camapckoi o0nacTu

PACCMOTPEHO

METOINYECKUM 00bEIUHEHHEM
€CTECTBEHHO-HAYYHOTO IIUKJIA

PykxoBogutens MO

Bapnamosa E.A.

[Tporokom Nel
ot «30» 08 2024 r.

COI'JTACOBAHO YTBEPXIAEHO
3amecTHTeNb TUPEKTOpa 0 Jupekrop
vBP MupoHosa A.B.

Jlurocraesa JI.H. [Ipukas Ne 246

ITpoTokom Nel
oT «30» 08 2024 r.

or «30» 08 2024 r.

PABOYASA ITPOTPAMMA

y4eOHOro npeaMera « XuMHsi»

Uit obydaromuxcs 8 - 9 kimacca

7T

O=IbOY COLU c. Pycckas
c.Pyccrcas boprosra 2024 Bopkoska, CN=MupoHoBa A.B.,

E=cu_rborkov_stv@63edu.ru

00felf6807ad613861

2024.10.13 09:23:44+04'00'



INOACHUTEJIBHASA 3AIINCKA

Pabouas nmporpamMma yueOHOro npeamera « Xumus» (IpeaMeTHast 001acThb

« XuMHUs») Ha yPOBHE OCHOBHOTO OOIIIETr0 0Opa3oBaHus COCTAaBICHA HA
ocHOBe TpeboBaHMIA K pe3yJbTaTaM OCBOSHUS ITPOTPAMMBbI OCHOBHOTO OOIIIETO
oOpazoBanus denepaabHOrO roCyAapCTBEHHOTO 00pa30BaTEIBHOTO CTaHIapPTa
OCHOBHOTO 00111eT0 00pazoBanus (Hamee PI'OC O00). DenepanbHOM
o0OpazoBarenbHOI 0CHOBHOTO 00111ero oopazosanus ( naigee OIT OOO0).
®denepanbHOl paboueli MporpaMMbl 10 y4eOHOMY IIpeAMETY «XUMus» (J1anee
- OPII «XuMusi»), a Takke OpUCHTUPOBAaHA Ha IEJIEBbIC TPUOPHUTETHI,
chopMupoBaHHbIE B PefepanibHON padoyeit mporpamme.

[Iporpamma 10 XMMHM Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
COCTaBJICHA HA OCHOBE TpEOOBaHWII K pE3yJbTaTaM OCBOEHUS OCHOBHOM
o0Opa3zoBaTeNbHON POTrpaMMbl OCHOBHOT'O o011ero oOpa3zoBaHusl,
npenctaBieHHbix B PI'OC OOO, a takxke Ha OoCHOBE (penepanibHON padboueit
MpOTrpaMMbl BOCTIMTaHUS U C YYETOM KOHUEMIMH MPENoJiaBaHus y4eOHOTo
npeamera «XuMHUS» B 00pa3oBaTeNbHBIX OpraHu3anusax Poccuiickoi
denepanum.

[Iporpamma no xumuu Aa€T MPEACTABICHHE O LIENAX, OOIIEH cTpaTeruu
oOy4eHHs, BOCIHTAHHUS M Pa3BUTHS OOYYAIOIIUXCSA CPEICTBAMH Y4YEOHOIO
MpeAMeTa,  YCTAaHABIMBAET  00fA3aTelIbHOE  NPEIMETHOE  COJAEpIKAHUE,
MpeayCMaTpUBaeT paclpe/elIeHUe €ro mno KiaccaM M CTPYKTYpPUPOBAaHHUE IO
paszjiesiaM M TeMaM MPOrpaMMbl MO XHUMHH, OMNpPEIEsieT KOJUYECTBEHHBIE U
KaueCTBEHHbIC XapaKTePUCTUKHU coJiepxKaHus, PEKOMEHYEMYIO
MOCJEAOBATEILHOCTh M3YUYEHUSI XUMHUHM C YYE€TOM MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBSA3€H, JIOTMKM Y4yeOHOro TMpollecca, BO3PACTHBIX
OCOOCHHOCTEM OOydYaromuxcsi, OINpenenseT BO3MOXKHOCTU MpeaMeTa JJis
peanuzaiuu TpeOoBaHUM K pe3ysibTaTaM OCBOCHHUSI OCHOBHOM 00pa3oBaTeIbHOM
MpOTrpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHUsl, a TaKKe TPeOOBaHUIA
K pe3yjabTaTaM OOY4YeHMs] XMMHUM Ha YpPOBHE IeJied H3ydeHUs NpeaMera u
OCHOBHBIX BHUJOB Y4€OHO-ITO3HABATEIIbHON AESITENBbHOCTH OOyYaroulerocs Mo
OCBOCHHIO Y4EOHOT0 COJEPKAHMS.

3HaHUWE XUMUM CIIYKUT OCHOBOU sl (hOPMUPOBAHHUS MHUPOBO33PECHUS
oOy4Jaronierocs, ero NpeJacTaBIeHu 0 MaTEPUAIBHOM €IMHCTBE MHUPA, BAXKHYIO
poJib UrparoT (hopMUpyEMbIe XUMHEH TPEACTABICHUS O B3aUMOIIPEBPAIEHUIX
SHEPrud U 00 SBOJIOLMHU BEIIECTB B MPUPOJE, O MYTIX PEUICHUS I100aTbHBIX
poOJieM YCTOMYHUBOTO Pa3BUTHS YEJIOBEUECTBA — CHIPHEBOM, IHEPTETHUUECKOM,
NUIIEBOM U KOJOTUYECKON O€30acCHOCTH, MPOOJIEM 3IpaBOOXPaHEHUSI.

N3yuenue xumuu:

CIIOCOOCTBYET —peaju3allMi  BO3MOXKHOCTEM JJi1 CaMOpa3BUTHUS U
dbopMupoBaHUsS KYJbTYpPhl JIMYHOCTH, €€ oOmed u (QyHKIUOHATBHOU
rPaMOTHOCTH;

BHOCHUT BKJIaJ] B (GOPMUPOBAHUE MBIIIJIECHUS U TBOPUYECKUX CIIOCOOHOCTEH
oOy4Jaronuxcsi, HABBIKOB HX CAMOCTOSITEIbHOW y4eOHOH J1eATeNbHOCTH,



AKCIIEPUMEHTAIBHBIX M HCCIEI0BATEIbCKUX YMEHHUH, HEOOXOJMMBIX KaK B
MTOBCEIHEBHOM KM3HM, TaK U B MPOGHECCHOHAIBHOM JIESITEIHHOCTH;

3HAKOMHT CO CHEIU(HUKON HAYyYHOTO MBINUICHUS, 3aKJIaJbIBAET OCHOBBI
LEJIOCTHOTO B3MJIsAJla HA €IWHCTBO TIPUPOABI M  YEJIOBEKA, SIBIISIETCA
OTBETCTBEHHBIM 3TarioM B ()OPMHUPOBAHUHU €CTECTBEHHO-HAYYHOU IPAMOTHOCTH
oOyyJarommxcs;

CIocoOCTBYET (DOPMUPOBAHMIO IIEHHOCTHOTO OTHOIICHUS K €CTECTBEHHO-
HAay4yHbIM 3HAHUSIM, K TMpPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIaJ B
IKOJIOTHYECKOE 00pa3oBaHUE 00yUarOITUXCS.

JlaHHbBIe HaIpaBlICHUs B OOYYEHUM XMMHH O0ECIeUnBaIOTCs crenudukon
COJIep)KaHMsl y4eOHOTro TMpeaMeTa, KOTOPBIM SBIACTCS  MEAaroruyecku
aJanTHPOBAHHBIM OTPa)KEHUEM 0a30BOM HAyKW XUMHH Ha OINpEeIEHHOM dTare
€€ pa3BUTHS.

Kypc xumum Ha ypoBHE OCHOBHOTO OOIIIETO 0Opa30BaHHS OPUEHTUPOBAH
Ha OCBOCHHE OOYYArOUIMMHCS CHUCTEMBbl IEPBOHAYAJIbHBIX MOHATHNA XHUMHH,
OCHOB HEOPTraHMYECKOW XMMHUHU U HEKOTOPBIX OTACIBHBIX 3HAUYUMBIX MOHSATHN
OPraHUYECKON XMMUHU.

CrpykTtypa coaepkaHus IporpaMMBbl 110 XUMUK C(hOPMHUPOBAHA HA OCHOBE
CHUCTEMHOI0 Mojaxoja k €€ n3ydeHuto. Coqiep:KkaHue CKIIAIbIBAETCSI U3 CUCTEMBI
MOHITUHA O XHMMHMYECKOM D»JJIEMCHTEC M BEIIECTBE M CHUCTEMBl IOHSITHH O
XuMHu4Yeckor peakuuu. O0€ 3T CHUCTEMBI CTPYKTYPHO OpPraHHU30BaHBI II0
MPUHIIANY TTOCJIEAOBATEIILHOTO PA3BUTHUS 3HAHUKA HA OCHOBE TEOPETHUYECKUX
MPEJICTABJIEHUN PA3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHUSI KAK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepuomnueckoro 3axkona [[. M. MeHnmeneeBa kKak OCHOBHOI'O 3aKOHa
XUMUH;

— YYEHHA O CTPOECHHUM aTOMa U XUMHUYECKOM CBS3U,

— TpeACTaBiICHUNA 00 JJICKTPOIUTHYCCKOW JTUCCOIMAIIMM BEIISCTB B
pacTBOpax.

TeopeTnueckre 3HAHUS PACCMATPUBAKOTCS HA OCHOBE JMITMPUYECKHU
MOJTYYEHHBIX W OCMBICIICHHBIX (PAKTOB, Pa3BHBAIOTCS MOCIEIOBATECIBHO OT
OJIHOTO ypOBHS K JAPYroMy, BBINOJHISA (PYHKIUM OOBACHCHUS W
MIPOTHO3UPOBAHMUSI CBOMCTB, CTPOCHHUSI W BO3MOXHOCTEH MPAKTUUYECKOTO
MIPUMEHEHHUS Y MOJIYUYCHUS U3y4aeMbIX BEILIECTB.

OcBoenue mporpamMMmbl MO XUMHUU CHOCOOCTBYET (POPMHUPOBAHUIO
IIPEJACTABICHUS] O XUMHUYECKOM COCTAaBILIOIIEH HAyYHOW KApTUHBI MHUpa B
JIOTUKE €€ CUCTEMHOW MPUPO/IbI, IEHHOCTHOIO OTHOIICHUS K HAYYHOMY 3HAHUIO
¥ METOJaM IO3HAaHUs B HayKe. M3ydeHne XMMHUM OPOUCXOJUT C TIPUBJICUCHUEM
3HAHUW W3 paHee H3YYCHHBIX Y4eOHBIX mpeameToB: «OKpyKarolmuid MHDY,
«buonorus. 5—7 knacce» U «PuU3KKa. 7 Kjaaccy.

[Ipy wm3ydeHUH XUMHUHA TIPOUCXOAUT (POPMHUPOBAHWE 3HAHMK OCHOB
XUMHUYECKOM  HaykM Kak o0JlacTM  COBPEMEHHOTO  ©CTECTBO3HAHMS,
MPAKTUYECKOW JAEATEIBHOCTA YEJIOBEKAa M KAaK OJHOIO W3 KOMIIOHEHTOB
MHUPOBOM KYJBTYphl. 3ajada y4yeOHOTO MpeaMeTa COCTOMT B (POPMUPOBAHUU
CHUCTEMBl XMMHYCCKMX 3HAHMH — BaXKHEHIIMX ()aKTOB, IMOHATHHI, 3aKOHOB H
TEOPETUYECKHUX TIOJIOKEHUHN, JOCTYMHBIX OOOOIICHHI MHPOBO33PEHUECKOTO
XapakTepa, s3bIKa HayKd, B MPHUOOIIEHUN K HAYYHBIM METOJIaM TO3HAHUS MPHU
M3YYCHUU BEIECTB W XUMHUYECKUX peakiuii, B (OPMHUPOBAHUU U PA3BUTHH
MMO3HABATENIbHBIX YMEHMA M WX MPUMEHEHWH B Y4eOHO-TIO3HABATECIBLHOW U
y4eOHO-UCCIIeI0BATEILCKON JICSITEIIbHOCTH, OCBOCHHUU TPaBUI 0E€30MacHOTO
oOpallleHHsI ¢ BENIECTBAMH B ITIOBCETHEBHOM KU3HMU.



[Ipy w3yyeHHMM XMMHUU Ha YypPOBHE OCHOBHOTO 00IIero oOpa3oBaHMs
BXHOE 3HAUCHHUE MTPUOOPENIN TaKue 1eJH, KaK:

— (opMUpOBaHHE HWHTEUICKTyalbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K
caM0o00Opa30BaHUIO, COTPYAHUYECTBY, CAMOCTOATEIILHOMY IIPUHSATHUIO PEIICHUM,
CITOCOOHOM aIalTUPOBATHLCS K OBICTPO MEHSIOITUMCS YCIOBUSIM JKU3HH,

— HampaBJICHHOCTh OOyYEHHS Ha CHCTeMaTHYeCKOe MPHOOIIEeHHE
00y4Jaromuxcslt K CaMOCTOSITEILHOM TTO3HABATEILHON JCATEILHOCTH, HAyYHBIM
MeTOJaM TMO3HaHUs, (POPMHUPYIOIIMM MOTHUBAIUIO M Pa3BUTHE CIIOCOOHOCTEH K
XUMUH;

—  obecnedyeHue  yCJIOBHH, CIIOCOOCTBYIOIIUX  MPUOOPETEHUIO
0oOyJaroImMMHUCA  OMNbITa  Pa3HOOOpPa3HOW  ACATEIBbHOCTH, TO3HAHUS W
CaMOITO3HAaHUs, KIIFOYEBBIX HABBIKOB (KIIOYEBBIX KOMIICTCHIUI), HWMEIOIIUX
YHUBEPCAIBHOE 3HAUCHHUE ISl PA3IMYHBIX BUIOB ACATEILHOCTH;

— ¢opmupoBanue o00MmeH (QPYHKIIMOHAIBHOM W €CTeCTBEHHO-HAyYHOU
IPaMOTHOCTH, B TOM 4YHCJE€ YyMEHHUM OOBSICHATh M OLICHUBATH SIBJICHUS
OKPY’KAIOLIEr0o MUPA, UCMOJIb3Yysl 3HAHUS U OIBIT, MOJTYYEHHbIE NPH U3YUYEHUU
XUMUH, TMPUMEHATh UX TPU PEIICHUH TPOoOJeM B TOBCEAHEBHOM XU3HU U
TPYZIOBOU JIEATEIIbHOCTH;

— (¢dopmupoBaHre Yy OOYyYalOIMUXCA TyMAHUCTUYECKUX OTHOIICHHH,
MOHUMAaHUSl IEHHOCTH XHWMHUYECKHX 3HAHWM JJisi BBIPAOOTKU SKOJOTUYECKU
11eJ1€CO00pa3HOr0 TOBEACHUS B OBITY W TPYJOBOM JIEATEILHOCTH B IEJSAX
COXPaHEHMS CBOETO 3[J0POBbS U OKPYKAIOLIEH PUPOTHON CPEIbI;

— pa3BUTHE MOTHUBAIUU K OOYYEHMIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO U
CaMOBOCIIMTAaHUIO HAa OCHOBE YCBOCHHUS OOIIEUYETIOBEUYECKUX I[EHHOCTEH,
FOTOBHOCTH K OCO3HAaHHOMY BBIOOpDY mpoduiis W  HamNpaBIEHHOCTH
JanbHENIIero o0y4eHus.

OOmiee 4YMCIO YacoB, OTBEAEHHBIX [JI1 W3YYCHUS XUMHU Ha YpPOBHE
OCHOBHOTO 0011IeT0 00pa3oBaHusl, cocTaBisieT 136 yacoB: B 8 kiacce — 68 4acoB
(2 uwaca B Hememw), B 9 kmacce — 68 uacoB (2 uaca B HEIENIO).



COIEPKAHUE OBYYEHUA

8 KIIACC

IlepBoHayabHBbIC XUMHYECKHE TOHATHS

[Ipenmer xumun. Posib XMMUM B KU3HU YEJIOBEKA. XUMUS B CUCTEME HAYK.
Tena m BemiectBa. duU3nyecKue CBOWMCTBA BEHIECTB. ATpPEraTHOE COCTOSIHHE
BemlecTB. [IoHsATHE 0 MeTOAaX MO3HAHUS B XUMUU. UHCTHIE BEMIECTBA U CMECH.
CriocoObl pa3esieHust CMecei.

ATOMBI U MOJEKYJbl. XUMUYECKHE 3JEMEHThl. CHMBOJIBI XUMHYECKHUX
aneMeHTOB. [IpocThie U ClOXKHBIE BeleCTBA. ATOMHO-MOJEKYISIPHOE YUEHHE.

Xumuueckas (opmyna. BaleHTHOCTh aTOMOB XUMHUYECKHX 3JIEMEHTOB.
3akOH TIOCTOSIHCTBA cocTaBa BemecTB. (OTHOCHUTENbHAs aTOMHas Macca.
OtHocuTeNnbHAs MOJIEKYJIsIpHas Macca. MaccoBas 0JIsl XUMHAYECKOTO 3JIEMEHTA
B COCIMHCHHH.

KomnuectBo BemectBa. Moub. Monsippas  Macca.  B3aumocBsa3b
KOJIMYECTBA, MACChl U YHUCIA CTPYKTYPHBIX €IMHUI BemiecTBa. Pacd€Tel mo
dbopMynamMm XUMHUYECKUX COCAMHEHUI.

@u3nuecKue W XUMHYECKHE SBICHHUS. XHUMHUYECKasl peakuuss Hu eé
NpPU3HAKUA. 3aKOH COXPAHEHUS MacChl BEIIECTB. XHUMHUYECKUE YpaBHEHHS.
Knaccudukanus xuMuyeckux peakiuii (COeIMHEeHUS, Pa3I0KEeHUs, 3aMEIICHUS,
obmeHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOW MOCY/I0H, MpaBuiiaMu paboThl B JIaOOpaTOpUU
U npuéMamMu oOpalleHus ¢ J1a0opaTOpHBIM O00OPYTOBaHUEM, H3YYCHHE H
onucaHue (PU3NYECKUX CBOWCTB 0Opa3llOB HEOPTaHUYECKUX  BEIIECTB,
HaOmoneHne pu3ndeckux (TUIaBIeHUE BOCKA, TassHUE JibJIa, paCTUpaHUE caxapa
B CTYIIKE, KUIIEHUE W KOHJEHCAlUs BOJbI) U XUMHUYECKUX (TOPEHUE CBEYH,
MpPOKAIMBAaHUE METHOM TMPOBOJIOKH, B3aMMOJIEUCTBUE MeJla C KHUCJIOTOMN)
SABJICHUM, HAOJIO/ICHWEe W OMHCAHWE NPU3HAKOB MPOTEKAHUS XUMHUYECKUX
peakiuii (pas3oKeHHe caxapa, B3aUMOJICHCTBUE CEPHOM KUCIIOTHI C XJIOPUIOM
Oapus, paznoxenue ruapokcuaa meau (1) mpu HarpeBaHuu, B3aMMOIECHUCTBHE
xenesza ¢ pactBopom coiu meau (1), uzyuenue crnocoOoB pasaeneHus: cMecei: ¢
MOMOIIbI0 ~ MarHuTta,  (QWIbTPOBAHWE,  BBIMApPUBAHUE,  JTUCTUIUIALIMS,
xpoMarorpadusi, MPOBEACHUE OYUCTKA IMOBAPEHHOW CONM, HAOJIIOJECHUE U
ONMCAaHUE PE3YJbTATOB MPOBEACHUS OIbITA, HWUIFOCTPUPYIOIIETO 3aKOH
COXpaHEHUsI MACChI, CO3/IaHE MOJIeJIe MOJIEKYJT (IIIapOCTEPIKHEBBIX ).

Baxuelue npeacTaBuTe M HEOPraHUYECKUX BeLIECTB

Bo3nyx — cmecs razos. CocraB Bozayxa. Kucinopoa — aneMeHT U mpoctoe
BemiecTBO. HaxokneHue kucimopoga B Mpupoje, (Ppu3nyeckue M XUMHUUYECKHE
cBoiictBa (peakuuu ropenusi). Oxcupbl. [Ipumenenue kuciopoma. CrocoObl
MOJIYYCHHS] KHUCJIOpOJa B Ja0OpaTOpUd W TPOMBIIUIEHHOCTH. KpyroBopot
Kuciopoza B mpupoje. O30H — aJuToTponHas MOAU(PUKAIINS KUCIOPOIa.

TermnoBoit d3hPexT XUMHUYIECKON peakiuu, TEPMOXUMHUUYECKUE YPAaBHECHHSI,
9K30- U DHJIOTEPMUYECKUE pEeaKluu. TOIUIMBO: Yrojib U METaH. 3arpsi3HEHUe
BO3/lyXa, yCUJICHHE MapHUKOBOTO d(eKTa, pa3pylieHue 030HOBOTO CIIOSL.

Bonopon — smemeHT M mpoctoe BemecTBO. HaxoxkaeHune Boaopoaa B
npupojse, (GU3MYECKUe W XUMHUYECKHE CBOMCTBA, MPUMEHEHHE, CIOCOObI
noxyyenusi. KUcioTel v cou.

MousipabIit 00BEM Ta30B. Pac4€ThI M0 XUMUUECKUM YPABHEHUSIM.

Odusnueckne CcBOMCTBAa BOIbl. Boma kak pactBoputens. PacTBOpsIL
HacplllieHHbIE U HEHACHIIIEHHBIE PAacTBOPHI. PacTBOPUMOCTH BEIIECTB B BOJIE.



MaccoBass 101 BeHIeCTBA B pacTBOpe. XUMHUYECKHE CBOMCTBA BOJIBI.
OcHoBanusi. Ponb pacTBOpOB B NPHUPOJE M B KU3HU 4elloBeKa. KpyroBopot
BOJbI B IPUPO/JIE. 3arpsi3HEHUE NPUPOAHBIX BoA. OXpaHa U OYUCTKA IPUPOTHBIX
BOJI.

Knaccudukanus neoprannueckux coeauHenunit. Oxcuanl. Kimaccudukanms
OKCHJIOB:  cojieoOpasyromide (OCHOBHBIEC, KHUCIOTHbIE, aM(pOTEpHbIE) W
HecosieoOpaszyromue. Homenknatypa okcuaoB. dusmyeckue U XUMHYECKUE
CBOKCTBa OKCUJIOB. [lomydeHne OKCUI0B.

OcHoBanus. Knaccudukanusi OCHOBaHMIA: IENOYHM M HEPACTBOPHUMBIC
ocHoBaHus. HomeHknarypa ocHoBaHUi. PU3NYECKHE U XUMHUUYECKUE CBOICTBA
ocHoBaHuu. [lonydeHre OCHOBaHUM.

Kucnotel. Knaccudukanus kucinor. Homenknatypa kuciaor. Ouszndeckue
U XMMHYECKHUE CBOMCTBA KUCIOT. Psan aktuBHOCcTHM MetayuioB H. H. bekerosa.
[Tony4yeHne KUCIOT.

Comu. Howmenknatypa comneil. PuU3MUECKME W XUMHUYECKHE CBOMCTBA
conei. [lomyuenue comen.

I'eHeTnyeckas cBsI3b MEXKAY KIACCAMU HEOPraHUYECKUX COCAUHECHUM.

Xumuueckuii IKCnepumMenm:

KAQUeCTBEHHOE OIIPEICIICHUE COAECPXKAHUSL KUCIOPOAa B  BO3IYXE,
MOJIyYeHHE, COOMpaHHMe, pacro3HABaHWE W HW3YYCHUE CBOMCTB KHUCIOpPOA,
HAOJIIOICHHE  B3aUMOJCHCTBUSL  BEHIECTB C  KHUCJIOPOJOM M YCJIOBHS
BO3HUKHOBEHHUSI W TIpEKpamlieHusi TopeHus (mokapa), O3HAKOMJIEHHE C
oOpa3llaMi OKCHJIOB W OIMCAHWE HX CBOWCTB, TOJyuYe€HHUE, COOUpaHHUeE,
pacro3HaBaHWE W W3YyYEHHE CBOWCTB BOJOpPOJa (FOpPEHHE), B3aUMOACHCTBHE
Bogopoia ¢ okcuaoM meau (1) (Bo3MOxkHO MCIONIb30BaHUE BUICOMATEPUATIOB),
HaOJIoIeHHe O00pa3lloB BEIIECTB KOJMYECTBOM 1 MOJb, HCCIEIOBaHUE
OCOOEHHOCTEW pacTBOpEHHs BEHIECTB C Pa3IUYHON  PacTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C OINPEACIEHHON MACCOBOU JOJIEH PACTBOPEHHOIO
BEIIIECTBA, B3aMMOJICHCTBHE BOABI C METAIaMU (HATPUEM U KaJbIIHEM)
(BO3MOXHO HCIIOJIb30BAaHUE BHUCOMATEpPUAJIOB), HCCIEAOBaHHE OOpa3IoB
HEOPTraHWYECKUX BEIECTB PA3IMUHBIX KJIAcCOB, HAOJIOJCHHE W3MECHECHHS
OKpAaCKA MHJIMUKATOPOB B pACTBOpPax KHUCIOT W 1IEJIOYEH, HU3YyUYCHUE
B3aumojiericTBus okcuaa meau (Il) ¢ pacTBopoM cepHOM KUCIOTHI, KUCIOT C
METAJUIAMU, PEAKLIUN HEUTPAIM3ALNH, [TI0JyYEHUE HEPACTBOPUMBIX OCHOBAaHUH,
BBITECHEHHE OJHOTO MeETajula JpPYyrMM HW3 PacTBOpa COJIM, PELICHUE
JKCIIEPUMEHTAJIBHBIX 3aJa4 M0 Teme «BaxHeWlne Kiacchl HEOPTaHUYECKUX
COCIMHEHUI.

IHepuoanuyeckuii 3axkoH u Ilepuoaumyeckass cucreMa XUMHYECKHUX
iemeHToB JI. . MenaeneeBa. CTtpoeHue aTroMoB. XMMH4YeCKasi CBS3b.
OKHCIANTEeIbHO-BOCCTAHOBUTE/IbHbIC PEAKINHU

[TepBbie TOMBITKH KiIacCU(PUKAIMN XUMHUECKHX 3JeMeHTOB. [loHsTHE O
IpyIax CXOJHBIX 3JEMEHTOB (IIEJOYHBIE U UIEIOYHO3EMEIbHBIE METAJLIbI,
TaJIOTeHbI, MHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOpbIE 00pa3yroT amdpOTEepHbBIC
OKCHUbI U TUAPOKCHU/IBL.

[Tepnoanueckunt 3akoH. [leproandeckas cucTreMa XUMHYECKUX JIIEMEHTOB
H. W. Menneneea. KopoTkomepuogHas W JUIMHHONIEPUOAHAS (OPMBI
[lepuoanueckort cucrembl xumuueckux osiemeHToB JI. WM. Mennaeneesa.
[Tepuoasl u rpynnbl. PU3HYECKUNA CMBICH HOPSAKOBOIO HOMEpPA, HOMEPOB
MIEPUO/Ia U TPYIIIIBI AJIEMEHTA.

Crpoenue atomoB. CocTaB aTOMHBIX snep. HM30Tombl. DJIEKTPOHBL.
CrtpoeHue AIeKTPOHHBIX 000J109EeK aTOMOB IEPBHIX 20 XUMHUECKUX 3JIEMEHTOB



[Tepuonnueckou cucremsl [. M. MenneneeBa. XapakTepUCTUKA XUMUYECKOTO
3JIEMEHTA 10 €ro noJiokeHuto B [lepuoguueckoit cucreme 1. . Menneneena.
3aKOHOMEPHOCTH WU3MEHEHHUsI pajyca aTOMOB XHMHYECKUX 3JIEMEHTOB,
METAUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB I10 IPyNIaM U IEPUOIaM.
3nauenne Ilepuonuueckoro 3akoHa u IlepuoanMYeckoil CUCTEMBI
XUMHUYECKUX DJIEMEHTOB U1 Pa3BUTHSI Hayku W npaktuku. [. Y. MennaeneeB —
YUYEHBIN U TPAKIaHUH.

Xumudeckas cBsi3b. KoBajeHTHast (TossipHass M HEMOJIApHAs) CBS3b.
DJIEKTPOOTPULIATEIILHOCTh XUMUUYECKUX 31EMEHTOB. IOHHAs CBS3b.

Crenenb  okucieHusi. OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIE — PEAKIIUU.
IIpoueccrl OKUCIEHU U BOCCTAHOBJIEHUS. OKUCIUTEIN U BOCCTAHOBUTEIIH.

Xumuyeckuii IKCnHepuMeHm

U3ydeHHe 0Opa3llOB BEIIECTB METAUIOB M HEMETAJIOB, B3aWMO/ICHCTBUE
TUJPOKCHUAA IIMHKA C PacTBOpaMU KHUCJIOT U IIET0YEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX TPUMEPHl  OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX —PEAKIIUI
(ropeHue, peakiuu pa3aoKeHUs, COSTUHEHHUS ).

Meostcnpeomemmnule ceazu

Peanuzanysi MEXNpeAMETHBIX CBSI3€H MPU M3YUYCHUU XHMMHHU B 8 KJlacce
OCYILIECTBIISIETCS Yepe3 HCIIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
MOHATUH, TAaK W TOHATHUH, SBJSIONIMXCS CUCTEMHBIMUA [JIS OTACIBHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOTO IUKJIA.

OOmue ecTecTBEHHO-HAyYHbIC TOHATHS: Hay4dHbIH (aKT, THUIOTE3a,
TEOpHs, 3aKOH, aHaJdu3, CHUHTE3, KiIaccuUKaIsi, IepUOIUIHOCTD,
HaOJII0/ICHHE, SKCIIEPUMEHT, MOJISTUPOBaHNE, U3MEPEHNE, MOJICNb, SIBJICHUE.

dusznka: marepus, aroMm, 3JIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIIH],
W30TOIIbI, PAJUOAKTUBHOCTb, MOJIEKYJIA, JJCKTPUYECKUU 3apsll, BEUIECTBO,
Ten0, 00bEM, arperaTHoe COCTOSIHHME BEIIeCTBa, a3, (U3MYECKUE BEIUYHHBI,
€JIMHUIIBI U3MEPEHUS, KOCMOC, TIJIaHeThl, 3BE€3/1b1, COJHIIE.

buonorus: porocunres, apixanue, onocdepa.

['eorpadusi: atmocdepa, ruapochepa, MHHEpabl, TOPHBIE TOPOJIBI,
IOJIE3HBIE UCKOITAEMBIE, TOTIIIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo U XUMHYeCKasA peaKkuus

[lepnoanueckuii 3akoH. [lepuoauueckast cucTeMa XUMUYECKUX JIEMEHTOB
. N. MengeneeBa. CTpoeHue aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHHH CBOWCTB
XUMHYECKUX DJIEMEHTOB TIEPBBIX TpPEX IMEPUOJIOB, Kalusl, KaJlbIUsi U WX
COCIMHCHUH B COOTBETCTBHM C IOJIO)KEHHUEM 3J1eMEHTOB B Ilepuommyeckon
CHUCTEME U CTPOEHHEM MX aTOMOB.

CtpoeHue BellecTBa: BUIbl XUMUUYECKON CBSI3U. THUIMBI KPUCTATIINYECKUX
PEMIETOK, 3aBUCUMOCTh CBOVMCTB BEIIECTBA OT TUMNA KPUCTAINIMYECKON PEIIETKH
1 BUJa XUMHUYECKOU CBA3U.

Kimaccupukanuss W HOMEHKIATypa  HEOPTaHMYECKHX  BEIIECTB.
XUMHUYECKHE CBOMCTBA BEIIECTB, OTHOCAIIUXCS K Pa3JIMYHBIM KjaccaMm
HEOPTaHWYECKUX COCIMHECHUN, TCHETUYECKAsl CBSI3b HECOPTaHWYECKUX BEIIECTB.

Kimaccudpukanuss XMMUYECKUX PEAKIUA MO Pa3IHMYHBIM HpH3HAKaM (I10
YHUCITYy M COCTaBYy yYaCTBYIOIIUX B PEAKIIUU BEIIECTB, MO TEIIOBOMY (D PeKTy,
0 HW3MCHCHUIO CTEIEHEW OKHUCIEHUS XHUMHYECKHUX  JJIEMEHTOB, IO
o0paTUMOCTH, TIO YYaCTHIO KaTalau3aropa). OK30- H DJHIOTCPMHUYECCKUE
pEaKUHH, TEPMOXUMHUUECKUE YPABHEHUS.

[Tonsitue o ckopocTn XUMUYECKOW peakiuu. [lonsTre 00 0OpaTHUMBIX H
HEOOpPaTUMBIX XHMMHYECKHX peakiuusx. [loHATHE O TOMOTCHHBIX H



reTeporeHHbplXx peakiusax. llonstue o karamuse. IloHsiTHE O XMMHUYECKOM
paBHOBecHMU. PaKTOpHI, BIMSIOMINE HA CKOPOCTh XUMHUYECKOW peakuud u
MOJIOKEHHE XMUMHYECKOTO PABHOBECHSI.

OKHCIIUTENTFHO-BOCCTAHOBUTEINILHBIE  PEAKIMU, AJIEKTPOHHBIA  OanaHc
OKHCIIUTENIbHO-BOCCTAHOBUTENBHOM  peakuuu. CocTaBieHUE  ypaBHEHHI
OKHCIIUTEIIbHO-BOCCTAHOBUTEBHBIX pPEAKLIMl C HCIOJIb30BAHHEM METOJA
AJIIEKTPOHHOTO OanaHca.

Teopust ~ SJIEKTPOJUTHYECKON  OUCCOUMALMHU.  ODJNEKTPOJHUTBI U
HERNEKTpOoNuThl. KaTnoHbl, aHMOHBI. MeXaHu3M AUCCOIMALMA BEUIECTB C
pPa3IMYHBIMHA BUJAMH XUMHUYECKOW CBsI3U. CreneHp auccounanuiv. CHIIbHBIE U
cia0ble SJIEKTPOJIUTHI.

Peakiuu wmoHHOro oOMeHa. YCJOBUS TPOTEKaHUS PEaKUUd HOHHOTO
oOMeHa, TOJIHBIE M COKpalléHHbIE MOHHBbIC ypaBHEeHMs peakuuil. CBoiicTBa
KHUCJIOT, OCHOBaHUN M COJIEH B CBETE MPEJCTaBICHUN 00 AJIEKTPOIUTHYECKOU
nucconuanvu. KauectBeHHbIE peakiny Ha HOHBL. [[OHATHE O TUAPOIINU3E COJIEH.

Xumuueckuii IKCnepumMenm:

03HAKOMJIEHUE C MOJEIAMHU KPUCTALINYECKUX PEIIETOK HEOPTaHUYECKUX
BEIIECTB — METAJJIOB M HEMETAJJIOB (rpaduTa M ajiMasa), CIOKHBIX BEIIECTB
(xopuga HaTpusl), UCCIEJAOBAHHE 3aBUCUMOCTH CKOPOCTH XHMHYECKOM
peakiMu  OT  BO3JCUCTBUS  Pa3jIMYHbIX  (AKTOPOB,  HCCIETOBAHUE
AIEKTPONPOBOJAHOCTH PACTBOPOB BEIIECTB, IMPOLECCA TUCCOLUUAIMU KHUCIIOT,
IesIo4eit u coseit (B0O3MOKHO HUCIIOIB30BaHNE BUIEO MAaTEPUAIIOB), IPOBEICHUE
OTIBITOB, WJUTIOCTPUPYIOIIUX MPU3HAKA MPOTEKAHUS PEaKIMii HOHHOTO OOMeHa
(oOpazoBanue ocajika, BBIJCICHHE Tra3a, OOpa30BaHUE BOJIbI), OIBITOB,
WUTIOCTPUPYIOIIUX TMPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX —PEaKIIHA
(ropenue, peakuuu pa3JIokKEeHuUs, COCIMHEHUS ), pacro3HaBaHHE
HEOPraHMYECKHUX BEHIECTB C IMOMOUIBIO KAYECTBEHHBIX PEAKIMHd HAa HWOHBI,
pELIEHUE SKCIIEPUMEHTAIBHBIX 3a/1a4.

HemeTansbl 1 X coeIMHEHUS

OO6mrast xapakTepucTHKa TaloreHoB. (OCOOCHHOCTH CTPOEHHUS aTOMOB,
XapaKkTepHbIe cTeneHu okucienus. CTpoeHue u (GU3nIecKrue CBOMCTBA MPOCTHIX
BEIIECTB — TaJloreHoB. XUMHUYECKHE CBOWCTBA Ha NPUMEpPE XJopa
(B3auMoAeiCTBHE C METAJNIaMH, HEMETaulaMH, LIeJI0o4aMu). XJIIOPOBOIAOPO.
CosiHasg KUCIIOTa, XMMAYECKUE CBOMCTBA, MOJyUYeHUE, MpUMeHeHue. JlelicTBue
XJIOpa W XJOPOBOAOPOJA Ha OpraHu3M 4elioBeKa. BakHeillne XJIOpUIbl U UX
HaXO0XJICHUE B MIPUPOJIE.

O6mrass  xapaktepuctuka odnemMeHToB  VIA-rpynmel.  OcobGeHHOCTH
CTPOEHHUS aTOMOB, XapaKTEepHbIE CTeNeHn OKuciaeHusl. CTpoeHue u Gu3nvIecKue
CBOWCTBAa TMPOCTBIX BEHIECTB — KHCIOpPOAAa H  Cepbl. AJUIOTPOMHbBIE
MOIU(PUKAIUUA KUCIOPOJIa U cepbl. XUMUYECKUE CBOMCTBa cepbl. CepoBOIOPOI,
cTpoeHue, (uU3MYecKue U XHUMHYEeCKHue CcBoiicTBa. OKCHIBI Cepbl Kak
NPEICTaBUTENIN KUCIOTHBIX OKcuUmoB. CepHas Kuciora, (Qu3nyeckue u
XUMUYECKHME CBOMCTBa (0OOIME Kak TPENCTABUTENs Kiacca KHUCIOT U
cnernupuyeckre). XMMUYECKHUE PEAKIUH, JISKAIIHE B OCHOBE MMPOMBIIIIICHHOTO
crioco0a TMoMy4deHus: cepHoil KHUcIOThl. [IpuMenenne cepHort kuciotel. Comnu
CCPHOII KHCIIOTBI, KA9ECTBEHHAsI Peakuys Ha CynbQar-noH. HaxoxaeHue cepel
1 e€ COeAUHEHUI B mpHUpoje. XUMUUYECKOE 3arpsi3HEHUE OKPYKAIOIIECH Cpeibl
COCAMHEHUAMU Cepbl (KUCIOTHBIE IO, 3arpA3HEHUE BO3/1yXa U BOJOEMOB),
CIIOCOOBI €T0 MPEOTBPAIICHUS.

O6mrast xapakTepucTuka 31eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEpHbIE CTEINEHU OKUCJIEeHUsA. A30T, pacnpoCTpaHEHHE B



npupoje, hpuzndeckue U Xumudeckue cBoiicta. Kpyrosopot azora B npupoze.
AMMHaK, ero pU3nYecKne U XUMUYECKUE CBOMCTBA, NMOJIyYeHUE U TPUMEHEHUE.
Conn amMMoHUS, UX (QU3MYECKHE W XUMHUYECKHUE CBOWMCTBA, MPUMEHEHUE.
KauectBeHHast peakiivsi Ha UOHbI aMMOHUS. A30THasl KHCIIOTa, €€ MOJTy4YeHuE,
du3nueckue M XUMUYECKHE CBOMCTBa (00IIMe Kak MpeCTaBUTENs Kiacca
KUCIOT W crnenuduyeckue). VMcnonp3oBaHue HUTPATOB M COJied aMMOHHUS B
KaueCTBE MUHEPAIbHBIX YH0OpeHuH. XUMHYECKOe 3arpsa3HEHUE OKpYyKarolen
Cpellbl COeAMHEHUSIMU a30Ta (KUCIOTHBIE JT0XK/IH, 3arpsi3HEHNE BO3/yXa, MOYBBI
u BojoéMoB). docdop, amnorponubie Mogudukanuu docdopa, uzndeckue u
xumuyeckue cBoiictBa. Oxcun ¢ocdhopa (V) u  docdhopHas Kuciora,
du3nueckre U XMMUYECKUE CBOMCTBA, nonyyeHue. Mcnonb3zoBanue pocharos B
KaueCTBE MUHEPAJIbHBIX yI00PEHUIA.

O6mass  xapaktepuctuka oanemMeHToB [VA-rpynnel.  OcobGeHHOCTH
CTPOEHHUS aTOMOB, XapaKTE€pPHbIC CTENEHU OKUCIEHUA. YTJIEPO, aUIOTPOIHbIE
MOAU(UKALIUUA, PACTIPOCTPAHEHHE B NPHUPOAE, (PU3MYECKHEe U XUMUUYECKHE
cBoiictBa. Ancopouus. KpyroBopor yriepoaa B npupoae. Okcuibl yriepoa,
uX (QU3NYECKHEe U XUMHUYECKHE CBOMCTBA, JCHCTBUE HA >KUBBIE OPTaHU3MBI,
MOJIyYCHHE U NMPUMEHEHHE. DKOJIOTUUECKHUE MPOOJIEMbI, CBA3aHHBIE C OKCHUIOM
yraepoga (IV), rumore3a rio0anbHOTO MOTEIUICHUS KIKMMAaTa, MapHUKOBBIN
abdext. YronpHas kuciora u €€ CcoiaM, UX (U3MYECKHE M XUMHUYECKUE
CBOMCTBa, MOJy4YeHHE W NpuMeHeHue. KauecTBeHHas peakius Ha KapOoHaT-
noHbl. Mcnonb3oBanue kapOOHATOB B OBITY, MEAMIIMHE, MPOMBIIIJICHHOCTH U
CEJIbCKOM XO3SICTBE.

[lepBoHavyasibHbIe TIOHATHST OO0 OpPraHMYECKUX BEHIECTBAX Kak O
COCIMHEHUSIX yriiepojaa (METaH, 3TaH, dTWUJICH, alleTHJICH, 3TaHOJ, TIUIEPHH,
yKCycHasi KucioTa). [lpupomHple HCTOYHHUKH  YIIEBOAOPOAOB  (yroib,
IPUPOAHBIN ra3, HedTh), TPOIYKTHI UX MepepadoTKu (OEH3MH), UX POJIb B OBITY
U TPOMBIIUIEHHOCTH. [loHATHE 0 OMOJOTrMYEeCKH Ba)KHBIX BEIIECTBAX: KHUPAX,
Oenkax, yriaeBojiax — U UX POJIM B KU3HU 4eloBeKa. MaTepuaibHOe eIUHCTBO
OpraHUYECKUX ¥ HEOPTAaHUUYECKUX COCTUHECHHM.

Kpemunii, ero ¢usnueckue W XUMHUYECKHUE CBOWMCTBA, TIOJYyYCHHE H
npumeHenue. CoenuHeHus: KpeMHusi B mpupoje. OOmme mnpeacTaBieHus o0
okcuze kpemuus (IV) u kpemuueBoii kuciore. CHIMKAThI, UX UCIIOJIb30BAHUE B
OBITY, B IPOMBIIIIECHHOCTH. BaxkHeire cTponTebHbIe MaTepHaIIbl: KEpaMHUKa,
CTEKJIO, IIEMEHT, O€TOH, Kene300eToH. IIpodiemMbr 6€30macHOTO HUCTOIb30BAHUS
CTPOUTEIHHBIX MAaTEPHAIIOB B MOBCETHEBHON KU3HHU.

Xumuueckuii IKCnepumeHm:

U3ydeHHe OoOpa3I0oB HEOPraHWYECKHUX BEIIECTB, CBOMCTB COJISHOMN
KHUCIIOTHI, TPOBEICHNE KAaUECTBEHHBIX PEAKIIUN Ha XJIOPHUA-UOHBI U HAOI0IeHNE
MIPU3HAKOB MX MPOTEKAHUS, OMBITHI, OTpaXkarolirue (pu3ndecKkue U XUMHUUIECKHE
CBOWCTBa TaJOTC€HOB M HMX COCAMHEHHN (BO3MOXKHO HCIOJIb30BaHUE
BUICOMATEPUATIOB), O3HAKOMJIEHHE C 00pa3lamMu XJIOPUIOB (TaJOTeHUIIOB),
O3HAKOMJIEHHE C oOpasmamMu cepbl U €€ COeaUHEHUsSMHU (BO3MOXKHO
WCIIOJIb30BAaHNE BHJICOMATEPHAIOB), HAONIOJCHUE TMpollecca OOyTrIIMBaHUS
caxapa mnoJ JACUCTBUEM KOHUEHTPUPOBAHHOW CEPHOM KHCIIOTHI, HU3YUYEHHUE
XUMUYECKUX  CBOMCTB  pa30aBJICHHOW CEPHOM  KHCIOTBI, MPOBEIACHUE
KaueCTBEHHOW peakiuu Ha CcynbhaT-uoH ¢ HaOMIOIeHWe TMpu3HaKa e&
MPOTEKAHUs, 03HAKOMJICHHE C (DU3NYECKUMH CBOMCTBAMHU a30Ta, (ochopa u ux
COCIMHEHUI (BO3MOXKHO WCIIOJIb30BaHHWE BHJICOMATEpPUAIOB), O0Opas3amMu
a30THBIX U POCPOPHBIX yIOOPEHHUIA, TTOyIeHHE, COONpaHne, paclio3HaBaHUE U
M3y4YeHUE CBONCTB aMMHaKa, MPOBEICHHUE KAYECTBEHHBIX DPEaKIUi Ha HOH



aMmMmoHMsT W ¢docdaT-uoH W U3yYEHHUE TPU3HAKOB MX MPOTEKaHUs,
B3aUMO/ICHCTBUE KOHIICHTPUPOBAHHOW a30THOM KHUCIIOTHI C MEJIbIO (BO3MOYKHO
WCIIOJIb30BaHUE BHUACOMATEPHATIOB), H3YYEHHE MOJCICH KPUCTALITHYECKUX
pemérok anMaza, Trpaduta, dyIepeHa, O3HAKOMJIEHHE C IPOIECCOM
a7IcOpOLIMKM PACTBOPEHHBIX BEIICCTB aKTUBHUPOBAHHBIM YIJIEM M YCTPOHCTBOM
IPOTHBOTA3a, MOJy4eHHe, COOMpaHHWe, paclo3HaBaHWE W HM3y4YeHHE CBOMCTB
YTJEKUCIOTO Ta3a, IPOBEJACHHWE KA4YeCTBEHHBIX pEaKIMi Ha KapOOHAT W
CUJIUKAT-UOHbl M HW3YyYCHUE MPU3HAKOB HUX TMPOTECKAHMS, O3HAKOMJICHUE C
NPOAYKIMENH CHUIMKATHOW IPOMBIIUIEHHOCTH, PEUICHUE SKCIEPUMEHTAIBHBIX
3a7a4 1o TeMe «BakHelmune HeMeTauIbl U UX COSTUHEHUS.

MeTaJiIbl 1 X COeAMHEHHUS

OO6miass XapakTepUCTUKAa XUMHUYECKHUX DJJEMEHTOB — METaUIOB Ha
OCHOBAaHUU MX MOJ0XeHUs B [lepronueckoi CucTeMe XUMUYECKUX 3JIEMEHTOB
. . MenpneneeBa u ctpoeHusi aroMoB. CTpoeHHEe MeTajuioB. MeTtajuinueckas
CBSI3b U METAJUIMYECKAsd KPUCTALIMYECKAS PEHIETKA. DIECKTPOXUMUUYECKUN P
HAaNpsDKEHUM MeTauioB. (PU3MYECKME M XMMHUYECKHME CBOMCTBA METAJUIOB.
OO6mue crocoObl TOJIydeHUS MeTauioB. [loHSATHE O KOPpPO3WMHM METaJLIOB,
OCHOBHBIE CITOCOOBI 3aIUTBI HMX OT Koppo3uu. CruiaBbl (CTaib, YYyT'YH,
JTIOPATIOMUHNM, OPOH3a) U UX MPUMEHEHUE B OBITY ¥ ITPOMBIIIJIEHHOCTH.

[llemounble  Merauibl: MoJio)keHWEe B lleproamueckor  cucreme
XAUMUYECKUX 31eMeHTOB [. . MeHneneeBa, CTpoeHHE UX aTOMOB, HAXOXKICHUE
B mpupojie. Pusndeckue W XMUMHUYECKHE CBOMCTBA (HAa NpUMEpPE HATPUS H
kanust). Okcuapl M THAPOKCUABI HATpUS U Kaiausa. [IpuMeHeHHe IeIoYHbIX
METAJIOB U UX COCIUHECHUM.

[llenouyHo3eMeNbHBIE METAIbl MarHud W KaJIbLUMK: IIOJIO)KECHHUE B
[lepuomnueckont cucreme xumudeckux osnemeHtoB JI. WM. Menpgeneesa,
CTPOCHUE HMX aTOMOB, HAaXOXJAEHHE B mpupoae. Puzmueckne M XUMUYECKUE
CBOWMCTBA MarHus W Kaubliusa. Baxknelime coeauHeHUs Kaiablius (OKCHI,
TUAPOKCU/I, COJn). JKECTKOCTH BOJIBI M CTIOCOOBI €€ yCTpaHEHUSI.

AmomuHuii: nosioxkeHue B llepuonnueckoil cuctemMe XHUMHYECKHX
snemeHToB J[. U. MenneneeBa, CTpo€HHWE aTOMa, HAXOXKICHUE B MPHUPOJIE.
duznueckre W XUMUYECKHE CBOMCTBA amtoMuUHUs. AMMOTEpHBIE CBOMCTBA
OKCHJIa U TUAPOKCHUIA AITFOMUHUA.

Keneso: nmonmoxenue B [leppoanyeckon CUCTEME XUMAYECKUX AJIEMEHTOB
. 1. MenneneeBa, CTpOCHUE aToMa, HaAXOXKJICHUE B npupoje. Pusnyeckue u
XUMHYECKHe CcBoMcTBa xene3a. Okcuapl, Tuapokcuanpl U coiu keneza (II) u
xenesa (I1I), ux cocras, cBOWCTBa U MOTyYEHUE.

Xumuyeckuii IKChepuMeHm:

O03HAKOMJICHHE ¢ oOpaslaMd METaJNIOB M CIIaBOB, MX (HU3UYCCKUMHU
CBOMCTBaMH, W3Y4YEHHUE PE3YJIbTATOB KOPPO3WHU METAJIOB  (BO3MOXKHO
WCIIOJIb30BaHUE BHJICOMATEPHAIIOB), OCOOCHHOCTEH B3aMMOJCHUCTBHUS OKCHIA
KaJIBIIUS W HATpPUsS C BOJIOH (BO3MOXKHO HCIOJb30BAaHHUE BHACOMATEPHAIIOB),
HCCJIEIOBAHUE CBOMCTB JKECTKOW BOJIBI, MPOIECCa TOPEHHUS JKEJe3a B KUCIOPOE
(BOBMOXXHO HCHOJIb30BAaHUE BHJICOMATEPUANIOB), MPU3HAKOB IPOTEKAHUS
KaYECTBEHHBIX PEAKIM HA MOHBI: MarHus, Kajablus, aJJIOMAHUS, [IMHKA, KEJIe3a
(I1) u xeneza (III), memu (II), HaOmromEeHWE W OMKMCAHHUE MPOIIECCOB
OKpalllUBaHWsl TUIAMEHM HWOHAMU HaTpus, Kaiusg M KajdblHs (BO3MOXKHO
HCIIOJIBb30BAaHNE BHUICOMATEPHAIOB), HCCIeAOBaHHEC aM(OTEPHBIX CBOKMCTB
TUJIPOKCHIA ATFOMUHHS U THUAPOKCHUIA IIMHKA, PEUICHUE SKCIEPUMEHTATIbHBIX
3aj71ad 1o TeMe «BakHelIe MeTauIbl U UX COSTUHEHUS.

XuMHS M OKPYKAKOLIAA cpeaa



BemecTBa n maTepuainbl B MOBCEAHEBHOM KM3HU 4YeliOBeKa. be3omacHoe
WCII0JIb30BaHUE BEIICCTB U XUMUYECKHUX peakiuii B ObITy. [lepBas momoipb npu
XUMHUYECKUX 0)KOTaX U OTPaBJICHUSIX.

XUMHUYECKOE 3arps3HEHUE OKPYKaIOIIeH cpeabl (MpeeabHas J0myCcTuMas
KOHIIeHTpamust  Bemiect, pgainee — IIJIK). Ponsp Xxumum B pelieHuu
AKOJIOTHYECKUX MTPOOJIEM.

Xumuueckuii IKCnepumenm:

H3ydeHHue o0pa3lioB MaTePUAIOB (CTEKIIO, CTUIABbI METAJIIOB, MOJUMEPHBIC
MaTepualbl).

Meoscnpeomemmnule ceazu

Peanmzanust MexnpeaMeTHBIX CBS3ed MpU U3YYCHUH XUMHUU B 9 Kiacce
OCYILIECTBIISIETCS Yepe3 HCIIOIb30BaHUE KaK OOIIUMX €CTEeCTBEHHO-HAYyUHBIX
MOHATUM, TaK W TIOHATUM, SIBIASIOMIMXCS CHUCTEMHBIMH JIJIS OTJEIbHBIX
IPEAMETOB €CTeCTBEHHO-HAYYHOTO ITUKIIA.

OO61ue ecTeCTBEHHO-HAYUYHbIE MTOHATHS: HAYYHBIN (aKT, TUIOTe3a, 3aKOH,
TEOpHs, aHaJIM3, CHUHTE3, KiacCH(UKalms, TIepUuOIUYHOCTh, HAOII0JACHUE,
AKCIIEPUMEHT, MOJCIMPOBAHUE, M3MEPEHHUE, MOJEb, SIBJICHHE, MapHUKOBBIM
3¢ deKT, TEXHOIOTHS, MaTCPHAIIHI.

dusmka: Marepus, aToMm, 3JCKTPOH, MPOTOH, HEHUTPOH, WOH, HYKIIH]I,
U30TOIIbI, PaJMOAKTUBHOCTh, MOJICKYJa, SJEKTPHUUYCCKUMA 3apsija, MPOBOIHUKH,
MOJYTIPOBOIHUKH, JHUAJEKTPUKH, (HOTOIIEMEHT, BEIIECTBO, TEIO, OOBEM,
arperaTHOe€  COCTOSIHME  BEIIeCTBa, Ta3, pacTBOp, PacTBOPUMOCTb,
KpUCTAJNTMYECKass pEImETKa, CIUIaBbl, (PU3HYECKHUE BEIUYHMHBI, CIIUHHIIBI
U3MEPEHUS, KOCMHUYECKOE ITPOCTPAHCTBO, TUIAHETHI, 3BE31b1, COJIHIIE.

buonorus: ¢orocunTes, npixanue, 6mocdepa, SJKOCUCTEMa, MUHEPAJIbHBIC
yI00peHns, MUKPOAJIEMEHTBI, MAaKPOAJIEMEHTHI, TUTAaTEIbHbBIC BEIICCTRA.

['eorpadmsa: armocdepa, rumpocdepa, MUHEpadbl, TOPHBIC IMMOPOMIBI,
TIOJIC3HBIS HCKOTIaeMBbIe, TOILTUBO, BOJTHBIC pecypchl.



ININTAHUPYEMBIE PE3YJIbTATBI OCBOEHMHS ITPOI'PAMMDBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUASA

JINYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yNbTaThl OCBOCHMSI IMPOTrpaMMbl OCHOBHOTO OOIIETO
o0pa3oBaHUsl JOCTUTAIOTCSA B XO€ OOYYEHHS XMMHHU B €IUHCTBE Y4eOHOU U
BOCIIUTATENBHON  JEATEIBHOCTH B  COOTBETCTBUM C  TPaJULHOHHBIMH
POCCUHCKUMH COLMOKYJIBTYPHBIMU U JYXOBHO-HPAaBCTBEHHBIMH ILICHHOCTSIMU,
NPUHATHIMA B OOIIECTBE MpaBUJIaMU U HOPMaMH MOBEJICHUS U CIIOCOOCTBYIOT
polieccaM CaMOIO3HAHUS, CAMOPA3BUTHS U COITUATM3AIUN 00YyYarOITUXCS.

JIn4HOCTHBIE  pe3yJbTaThl  OTPAKAIOT TOTOBHOCTh  OOYyYarolIUXCs
PYKOBOJCTBOBATbCA CHUCTEMOM TMMO3UTUBHBIX LEHHOCTHBIX OpPHUEHTAUUWA H
pacIIMpEHNE OMbITa ACATEIbHOCTH HAa €€ OCHOBE, B TOM YHCJIE B YACTH:

1) naTpUOTHYECKOr0 BOCTIMTAHMS:

HEHHOCTHOTO  OTHOUIEHUS K  OTE€YECTBEHHOMY  KYJIbTYpHOMY,
UCTOPUYECKOMY M HAyYHOMY HACJIEIUIO, MOHUMAaHUs 3HAYCHUS XUMUYECKOU
HAyKU B KU3HU COBPEMEHHOTO OOIIECTBA, CIOCOOHOCTH BIIAJIETh JOCTOBEPHOM
uHbopMalell 0 TMepefoBhIX JOCTIDKEHHSIX M OTKPBITHSIX MHPOBOH H
OTCUECTBCHHOM XUMHUHU, 3aMHTEPECOBAHHOCTM B HAy4YHBIX 3HAHMUIX 00
yCTPONCTBE MUpa U OOIIECTBA;

2) rpakAIaHCKOT0 BOCTIMTAHUSI:

NPEACTABICHUS. O COLMAIBHBIX HOPMax M MpaBUiIaX MEXKIMYHOCTHBIX
OTHOLIEHW B  KOJUIEKTUBE, KOMMYHHKAaTHBHON  KOMIIETEHTHOCTH B
OOIIIECTBEHHO TMOJIE3HOM, y4eOHOMCCIEI0BATEIbCKOM, TBOPUYECKON W JIPYTUX
BUJIaX JICSITEIIBHOCTH, TOTOBHOCTH K Pa3HOOOPa3HO COBMECTHOM JESITEIbHOCTH
IIPY BBIMIOJHEHUW Y4€OHBIX, TO3HABATEIBHBIX 3a/1a4, BHIMTOJTHEHUH XUMHUYECKUX
AKCIIEPUMEHTOB,  CO3JJaHUM  Y4YEOHBIX  TPOEKTOB,  CTpEMJIEHUS K
B3aMMOIOHMMAHWIO W  B3aUMOIIOMOIM B  Tpolecce OTOM  yueOHOi
NEATEeIbHOCTH, TOTOBHOCTH OIIEHMBAaTh CBOE MOBEICHUE M TMOCTYHKH CBOUX
TOBApUILEH C MO3UIIMU HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUSA
IIOCJICACTBUU ITOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHUS:

MHUPOBO33PEHUYECKHE MPEJCTABIICHHS O BEIIECTBE U XMMHUYECKON pEaKIuu,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKU U COCTABJISIOIIME
OCHOBY JUIsl TOHUMAaHUS CYIIIHOCTH HAyYHON KapTUHBI MUPa, MPEJCTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPHUPOJIbI, B3aUMOCBS3AX YEJIOBEKA C
MIPUPOTHOM CPEIOH, O POJIM XMMHUH B TO3HAHUU 3TUX 3aKOHOMEPHOCTEW;

MIO3HABATEIbHBIE MOTHUBBI, HAIPABJICHHBIE HA MOJYYEHHUE HOBBIX 3HAHUU
M0 XWMHH, HEOOXOJMMbIE IJisi OOBSICHEHUS HAOII0IaeMbIX TIPOILIECCOB H
SBJICHHUM, TMO3HABATEIbHOW, MH(POPMAIIMOHHON M YUTATEIbCKON KYJIbTYpPHI, B
TOM YHCJIE HaBBIKOB CaMOCTOATEIbHON padOThl C Y4YEOHBIMH TEKCTaMH,
CIIPAaBOYHON  JINTEPATYpOil, JIOCTYIHBIMHU  TEXHUYECKUMU  CPEIACTBAMHU
MH()OPMAITMOHHBIX TEXHOJIOTHH;

WHTEpEC K OOYYEHHWIO W TO3HAHUIO, JIIOOO3HATEIHHOCTh, TOTOBHOCTh H
CIIOCOOHOCTh K  €aMOOOpa30BaHMIO, TMPOCKTHOM U  HCCIEI0BATEIHCKOM
NeSTeTLHOCTH, K OCO3HAHHOMY BBIOOPY HAMPABIICHHOCTH U YPOBHS O0Y4YEHUS B
JIaJIbHCUIIIEM;

4) hopMHUpoOBaHUSI KYJIbTYPbI 310POBbSI:

OCO3HAaHHME IIEHHOCTH >XU3HH, OTBETCTBEHHOIO OTHOUIEHUS K CBOEMY
3I0POBBIO, YCTAHOBKU Ha 3JI0POBBIN 00pa3 >KM3HU, OCO3HAHUE TMOCIEICTBUN U
HETIPUSITUE BPEIHBIX TNPUBBIUEK (YMOTPEeOJEHUS aJIKOroJisi, HApPKOTHKOB,



KypeHHUs), HEOOXOJAMMOCTH COOJIFOZICHHUSI TpaBUil  OE30MACHOCTH  MpH
oOpalieHn ¢ XMMUYECKUMH BEIIECTBAMU B OBITY M peajbHOM JKU3HU;

5) TpyA0BOro BOCIIUTAHUSI:

UHTEpEC K MPAKTUYECKOMY HM3Y4EeHHIO Mpodeccuil U TpyAa pa3iIudHOro
poJia, YBaKEHUE K TPYNly U pe3yJbTaTaM TPYAOBOM JIEATEIbHOCTH, B TOM YHCIIE
Ha OCHOBE NPUMEHEHHS MPEIMETHBIX 3HAHUW MO XUMHUHU, OCO3HAHHBIN BBHIOOD
UHAUBUIYAIbHOM  TPaeKTOpUM TMPOJOJDKEHUsT 00pa3oBaHUsl C  Y4YETOM
JUYHOCTHBIX MHTEPECOB M CIOCOOHOCTH K XMMHUHU, OOIIECTBEHHBIX NHTEPECOB U
noTpeOHOCTeH, ycrnemHod NpodecCuOHATbHON NEATeTbHOCTH U Pa3BUTHS
HEOOXOIUMBIX YMEHHI, TOTOBHOCTh aJalTUPOBAThCA B MpodeccHOoHaIbHOM
cpene;

6) 3K0JIOTrNYeCKOro BOCTIMTAHUS

AKOJIOTUYECKU I1EJeCO00pa3HOe OTHOIIEHHWE K MPHUPOJE KaK HCTOYHUKY
KU3HU Ha 3emile, OCHOBE €€ CyIlIeCTBOBaHUS, TOHUMAHUE 1IEHHOCTHU 37J0POBOTO
u Oe3omacHoro obpasza *U3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(bu3HMUEeCKOMY U TMICUXUYECKOMY 3/I0POBbIO, OCO3HAHUE IEHHOCTH COOJIOCHUS
npaBuil OE30IaCHOTO TMOBEJEHUS Tpu paboTe C BEIIEeCTBAMHM, a TaKXe B
CUTYaIIMSIX, YTPOXKAIOIINX 3I0POBBIO U )KU3HU JIOJIEH;

CIIOCOOHOCTH MPUMEHSITh 3HAHUS, MTOTy4aeMble MIPU U3YUCHUHU XUMUU, IS
pelIeHUsT 3aJlay, CBSI3aHHBIX C OKPYXKAIOWIeW MPUPOTHON Ccpemout, s
MOBBIIICHUS YPOBHS DKOJIOTHUECKOW KYJIbTYPhI, OCO3HAHHS TJIOOAIBHOIO
XapakTepa HJKOJIOTMYECKHX TMpoOJieM M IMyTed HX PEIICHHUs MOCPEICTBOM
METOJIOB XMMUH, KOJIOTHUECKOTO MBIIIUICHHS, YMEHHUSI PYKOBOJICTBOBATHCS UM
B MTO3HABATEJIbHON, KOMMYHUKATUBHON U COIIMAIIBHON MTPAKTHUKE.

METANPEAMETHBIE PE3YJIBTATDBI

B cocraBe MeranpeaMEeTHBIX Pe3yJbTAaTOB BBIICIAIOT 3HAYUMBIC IS
dbopMHpOBaHUS MHUPOBO33PEHUSI OOIICHAYYHBIE TOHATUS (3aKOH, TEOpHs,
OPUHIIMI, TUIOTe3a, (akT, CHUCTeMa, MPOIECC, AKCIEPUMEHT U JApPYyroe.),
KOTOpBbIE HCIIONB3YIOTCA B €CTECTBEHHO-HAYYHBIX YYEOHBIX TMpeaMeTax u
MO3BOJISIIOT  HA OCHOBE 3HAHWUM W3 HJTUX TPEIMETOB  (HOPMHUPOBATH
IIPEICTaBIICHHE O IEeJTOCTHOW HAy4YHOW KapTUHE MHpa, U YHUBEpPCAJIbHBIC
yueOHbIe NEeWCTBUS (MO3HABaTEIbHbIE, KOMMYHUKATHUBHBIC, PETYJISTUBHBIC),
KOTOpble oOecneunBaloT (OPMHUPOBAHHWE TOTOBHOCTH K CaMOCTOSITEIbHOMY
TUTAHUPOBAHUIO M OCYIIIECTBICHUIO YIEOHOU EeATeTbHOCTH.

Ilo3naBaTeibHBbIE YHUBEPCAIbHBIE YUeOHbIE /1eiicTBUS

ba3zoBble 1ornyeckue AeMcTBUA:

YMEHUSI KCIOIB30BATh MPUEMBI JIOTHUECKOTO MBIIIJICHUSI TP OCBOCHHUH
3HAHWI: PACKPBIBATh CMBICI XUMHUYECKUX TMOHATUHN (BBIACIATh UX XapaKTEPHbIE
IPU3HAKH, YCTAHABJIUBATH B3AUMOCBS3h C IPYTUMHU MMOHATUSIMH ), HCTIOJIB30BATh
MOHATHS JJ11 O0BSICHEHUS OT/ACNIbHBIX (PAaKTOB U SBJICHUM, BHIOUPATh OCHOBAHUS
U KpUTEpUH Il KJiIacCU(UKAIIMM XHMHUYECKHX BEIIECTB U XUMHUYECKUX
peaKkivii, yCTaHaBIUBATh MPUYUHHO-CIEACTBEHHBIC CBSI3U MEXKIY OOBEKTaMU
W3Y4YCHUS, CTPOUTH JIOTUYECKUE PACCYXIACHUS (MHIYyKTUBHBIE, NEAyKTHUBHEIE,
10 aHAJIOTHH ), JIEaTh BHIBOJIBI M 3aKITIOUCHUS;

YMEHUE TPHUMEHSITh B TPOIECCe TMO3HAHUS TOHATHS (MIPEAMETHBIC U
METaNpeIMETHBIE), CUMBOJIMYECKHE (3HAKOBBIE) MOJEIH, HCIOIb3yEMbIE B
XUMUH, TPeoOpa3OBhIBATh IMMPOKO TMPUMEHSEMbIE B XHUMHH MOJCIIbHbBIC
MIPEACTABJICHUS] — XUMUUYECKHM 3HAK (CHMBOJI 3JIEMEHTA), XUMHU4IecKasi hopmya
1 ypaBHEHHWE XMMHUYECKOU PEaKIMU — MPHU PEHICHUH y4eOHO-TI03HABATEIbHBIX
3amady, ¢ y4€TOM OTUX MOJEIBHBIX TPEJICTABICHUNA  BBIABISITH U
XapaKTEepU30BaTh CYIIECTBEHHBIC TMPU3HAKKM HM3Y4aeMbIX OOBEKTOB —



XUMUYECKUX BEIIECTB M XHMHYECKUX PEAKIUW, BBISABIATH  OOIIHUE
3aKOHOMEPHOCTH, TMPUYUHHO-CIICJCTBEHHBIE CBSI3M W IPOTUBOPEYHS B
M3Y4YaeMBbIX IIPOLIECCAX U SIBJICHUSIX.

Ba3oBnle ucciieqoBarejLCKue 1eiCTBUSA.

YMEHHE UCIOJIb30BATh NOCTABJICHHBIE BOMPOCHI B KAYE€CTBE MHCTPYMEHTA
MO3HAHUA, a TAaKXKe€ B KAadyeCTBE OCHOBBHI ISl (DOPMUPOBAHMSI THUIOTE3BI IO
IPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYKICHUN;

npuOOpeTeHHe OMNbITa MO IUIAHUPOBAHUIO, OPTraHU3AIMKU U MPOBEICHUIO
YUYEHMUYECKMX DSKCIEPUMEHTOB, YMEHHE HaOMoAaTh 3a XOJOM IIpoliecca,
CaMOCTOSTENIbHO MPOrHO3UPOBATH €T0 pe3yibTaT, (PopMyIupoBaTh 0000IICHUS
Y BBIBOJBI IO pe3yJIbTaTaM IMPOBEAEHHOTO OIBITA, UCCIEAOBaHUs, COCTABIATh
OTYET O MIPOJICIIAHHON paboTe.

Pabora ¢ unpopmanmeii:

yMEHHUE BBIOMpATh, AHATU3UPOBATH U HUHTEPIPETHPOBATH HHPOPMAIIUIO
pa3NUYHBIX BUAOB U (GOpM TMPEACTABICHMS, TMOJy4aeMyl0 U3 pa3HbIX
UCTOYHUKOB (HAy4YHO-TIOMYJISIpHAsl JIUTEpaTypa XUMHUYECKOTO COJIep KaHMUs,
CIpaBOYHbIE TMMOCOOMs, pecypchl VHTepHera), KpPUTHYECKH OIEHUBATH
IPOTUBOPEUYHUBYIO U HEJIOCTOBEPHYIO HH(POPMAIIHIO;

yMEHHUE MPUMEHSTh Pa3Iu4YHbIe METOJIbI U 3alPOCHI MPU TTOUCKE U 0TOOpE
uH(GOpPMAIIU U COOTBETCTBYIOIIMX JIAHHBIX, HEOOXOIUMBIX JIJISl BBITIOJIHEHUS
y4eOHBIX U MMO3HABATEJIbHBIX 33J1a4 OMPEACIEHHOTO TUIIA, TPUOOPETEHHUE OIbITa
B 00JIaCTH HKCIOJIb30BaHUS HH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTH,
OBJIAJICHUE KYJIbTYPOH AaKTUBHOTO UCIIOIb30BaHUS PA3JIMYHBIX IMOUCKOBBIX
CUCTEM, CaMOCTOSITEJIHLHO BBIOMpATh ONTUMAJBHYIO (OpPMY TMpEeACTaBICHUS
uH(bOpMAaIIUU U WJUTIOCTPUPOBATH pEIIacMblie 3aJa4l HECJIOXKHBIMH CXEMaMH,
auarpaMMamu, Ipyrumu opmamu rpaduki 1 UX KOMOUHAIUSMU;

yMEHUE UCIIOJIb30BaTh W AaHaJU3MpOBaTh B TMpolecce ydeOHOH U
MCCIIEI0BATEIIbCKOM NEATEIIbHOCTH uHdopmaIuio 0 BIIMUSTHUU
POMBIIIJIEHHOCTH, CEIbCKOTO XO34iICTBA M TPAHCIOpPTa Ha COCTOSHHE
OKPYXKaroLen MPUPOTHON CPEIBL.

KoMMyHuMKAaTHBHBIC YHHBEpPCAJIbHBbIE Y4eOHbIE J1eHCTBUS:

yMEHUSl 3a7aBaTh BOMPOCHI (B XoJ€ Auayiiora U (Wiau) IAUCKYCCHHU) TIO
CYIIECTBY OOCY>KmaeMoil TeMbl, (OpPMYIUPOBATh CBOM  TPEAJIOKECHHUS
OTHOCHUTEJIBLHO BBIMOJIHEHUS TPEAJIOAKEHHON 3a/1a4H;

YMEHUSI TPEACTaBIATh [OJYYECHHBIE PpE3yJibTaThl IO3HABATEIbHOU
NEATEIbBHOCTY B YCTHBIX M MHCHBMEHHBIX TEKCTaX; Je€JaTh IPE3CHTAIUIO
pPEe3ybTAaTOB  BBIMIOJHEHUS XUMHUYECKOTO OJKCIepuMeHTa (J1abopaTopHOTO
OTIbITA, JIAOOPATOPHOU PabOTHI MO MCCIIEIOBAHUIO CBOMCTB BEIIECTB, Y4EOHOTO
IPOEKTA);

YMEHUSI y4eOHOTO COTPY/JHHUYECTBA CO CBEPCTHUKAMHU B COBMECTHOM
MO3HABATEIbHOM M  HUCCIENOBATENIbCKON  JEATEIbHOCTH TP  PELICHUU
BO3ZHUKAIOIIMX MPOOJEM HAa OCHOBE yuéTa OOIIMX MHTEPECOB U COTJIACOBAHUS
no3unuii  (0OCyXneHus, OOMEH  MHEHUSMH, «MO3TOBBIE  IITYPMbBD»,
KOOpAWHAIIUS COBMECTHBIX JEHCTBUM, OMNpPENEIICHHE KPUTEPUEB IO OIICHKE
KauecTBa BBIMIOJIHEHHOW PabOTHI U IpyTHe).

PeryisiTuBHbIE YHUBEPCAJbHbIEC YUeOHbIE 1eliCTBUS:

YMEHHE CaMOCTOATENIbHO ONPENENATh UEIU JESITENIbHOCTH, MIJIaHUPOBAT,
OCYIIECTBJISITh, KOHTPOJIMPOBAThH U MIPU HEOOXOJIUMOCTH KOPPEKTUPOBAThH CBOIO
JeSTeILHOCTD, BRIOUpATh Hanboiee 3PpheKTUBHBIE CIIOCOOBI PEIIeHUsT YICOHBIX
Y TO3HABATENIbHBIX 3a7a4, CAMOCTOSITEJIbHO COCTaBIISITh MU KOPPEKTHUPOBATH
MPEUIOKEHHBIM aJITOPUTM JEWCTBUM NPU BBINOJHEHUU 3aJaHUM C YYETOM



MOJTyYEHHUs] HOBBIX 3HAHUU 00 M3ydaeMbIX 0OBEKTaX — BEIIECTBaX U PEaKIIUX,
OIICHUBATh COOTBETCTBUE IMOJYUYCHHOTO pe3ysibTaTa 3asBJICHHOMN 1€, YMEHUE
UCIIOJIb30BaTh W aHAJM3UPOBATh KOHTEKCTHI, IIpejjaracMble B YCJIOBUH
3aJIaHUMN.

INPEJIMETHBIE PE3YJIBTATHI

B cocraBe mnpeaMeTHBIX pe3yNbTaTOB II0 OCBOCHHUIO 00s3aTEIHLHOIO

COJICp)KaHMsI, YCTAaHOBJIEHHOTO JaHHOM (denepanbHOl pabodeil MmporpaMmon,
BBIJICJISIOT: OCBOCHHBIE 00YUYaIOIIUMHUCS HAay4YHbIC 3HAHHS, YMEHUS U CIOCOOBI
nercTBUl, creuuduyeckue Ui TpeAMETHOH 001acTH  «XHUMHS», BHUIBI
JNEATEIBHOCTH 10 TMOJYYEHUIO HOBOTO 3HAHUS, €ro HHTEPHpETalNH,
mpeoOpa3oBaHUIO M IPUMEHECHHIO B PA3JIMUHBIX YUEOHBIX M HOBBIX CUTYaIIHIX.

K koniy oOydyenus B 8 kJjiacce mpeaMeTHBIC pe3yibTaThl Ha 0a30BOM

YPOBHE JOJIKHBI OTpaXKaTh CPOPMHUPOBAHHOCTD Y OOYJAIOIIUXCS YMEHHI:

e PacKpbIBaTh CMBICII OCHOBHBIX XMMHUUYECKUX MOHATHUI: aTOM, MOJIEKYJIa,
XUMHYECKUHN 3JIEMEHT, IPOCTOE BEIIECTBO, CI0KHOE BEILIECTBO, CMECH
(oIHOpOIHAS ¥ HEOJTHOPOJIHAS ), BaJIGHTHOCTh, OTHOCUTEIIbHAS aTOMHAas
U MOJICKYJIApHAs Macca, KOJHMYECTBO BEIIECTBA, MOJIb, MOJISIPHAS
Macca, MaccoBas JOJIsI XMMHUYECKOro »JJIEMEHTa B COCIUHCHHH,
MOJISIPHBIN 00BEM, OKCH/I, KHCJIOTA, OCHOBaHHUE, COJIb,
BJICKTPOOTPUIIATEIILHOCTD, CTEIIEHb OKHUCJICHUS, XUMUUYECKAs PEaKIus,
KJ1accurKaIis peakiuii: peakIiui COSTMHCHHS, PEaKIINK Pa3I0KECHHUS,
peaKkIuy 3aMeIIeHUs], PEaKIuu OOMEHa, 3K30- M JHJIOTCPMHUUYECKHE
peakIuu, TEIIoBoi 3(pdeKT peakiuu, Sapo aToMa, JICKTPOHHBIM CIIOi
aToMa, aToMHas oOpOuTalb, paJAUYC arToMa, XHUMHYECKas CBS3b,
MOJISIpHAsl U HEMOJIIpHAsh KOBAaJEHTHAs CBA3b, MOHHAs CBS3b, HOH,
KaTHOH, aHWOH, pacTBOp, MaccoBas JOJiA BellecTBa (MPOIEHTHAS
KOHIICHTPAIIHs) B PaCTBOPE;

e WUIKOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XHMHUYECKUX IIOHATHH U
MIPUMEHSATH 3TU MTOHSITHS MMPU ONMMCAHUM BEIIECTB U UX MPEBPAILICHUM;

e HCIOJIF30BAaTh XHMHYECKYIO CHMBOJIMKY JUIS COCTaBJICHUS (HOpMYI
BEIIECTB U YPABHEHUM XUMUYECKUX PEAKIIUM;

e OMNpEIENATh BAJCHTHOCTh aTOMOB  DJJICMEHTOB B  OMHApHBIX
COCAMHEHUSX, CTEMEeHb OKHUCJICHUS DJIEMEHTOB B  OWHApPHBIX
COCIMHCHUAX, TPUHAJIC)KHOCTh BEIIECTB K OMPEICIEHHOMY KIaccy
coeMHEHU 1o (GopMyJsiaM, BUJI XUMHYECKOW CBS3U (KOBaJCHTHAS M
MOHHAs) B HECOPTaHUYECKUX COCTUHCHUSX;

e packpsiBaTh cMbIch [lepuommueckoro 3akona J[. M. Menneneesa:
JIEMOHCTPUPOBATH MMOHUMAHHUE TMEPUOJUYECCKON 3aBUCHMOCTH CBOWMCTB
XAMHUYECKHUX BJIEMEHTOB OT MX MOJIOKEHUS B [leproanueckon cucreme,
3aKOHOB COXPAHEHMSI MACChl BEIIECTB, MOCTOSSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYEHHUs, 3aKOHa ABOrajpo;

e OIKCBHIBATh M XapakTepH30BaTh TabmuuHyio ¢opmy Ilepuoamdeckoit
CHCTEMbl XMMHUYECKHUX JJIEMEHTOB: pa3iiiyaTh TOHSATUS «IJIaBHas
noarpymnma (A-rpynmna)» u «nobounas nmoarpynna (b-rpymma)», mansie
1 OOJIBIINE MEPHOJIbI, COOTHOCHTh 0003HAYCHHSI, KOTOPhIE UMCIOTCS B
tabiuie «llepuogmyeckas cucrema XuMUYeckux siemenToB JI. .
MenpneneeBa» € YHCIOBBIMU XapPAKTEPUCTUKAMH CTPOCHUS aTOMOB
XUMHUYECKUX DJJIEMEHTOB (COCTaB M 3apsja  sapa, oOIiee dYHcio
3JIEKTPOHOB U PACIPEACICHNE UX IO JICKTPOHHBIM CJIOSIM);



K

KJIacCU(DUIIMPOBATh ~ XUMUYECKHE  DJIEMEHTHI,  HEOPraHUYECKue
BEIIECTBA, XUMUYECKUE peaKINH (TI0 YUCITY U COCTaBY YYaCTBYIOIIUX B
peaKIuy BEIIEeCTB, M0 TEIIOBOMY YD PeKTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMUYECKHUE CBOMCTBA BEIIECTB
pPa3IMYHBIX  KJACCOB,  MOATBEpXJas  ONUCAHHE  MPUMEPAMU
MOJIEKYJISIPHBIX YPAaBHEHHI COOTBETCTBYIOIINX XUMHUUYECKUX PEAKIIN;
IPOTHO3UPOBAaTh CBOMCTBAa BEHIECTB B  3aBUCHUMOCTH OT HX
KAUECTBEHHOI'O0 COCTaBa, BO3MOXHOCTH MPOTEKAHUA XUMHUUYECKUX
NPEBPALCHUN B PA3JIMYHBIX YCIOBUSIX;

BBIYUCIIATh OTHOCHUTEIIBHYIO MOJEKYJSIPHYIO W MOJSIPHYKO MaccChl
BEIIECTB, MAacCOBYIO JIOJI0 XMMHYECKOTO »3JieMeHTa 1o Qopmyiie
COEMHEHNs, MAaCCOBYIO JIOJIO BEIIECTBA B pAacTBOpPE, IPOBOJIHTH
Pacy€ThI IO YPABHEHUIO XUMHYECKON PEAKIINH;

IPUMEHSTh OCHOBHBIE OIEPALMU MBICIUTEIBHON JESITENBHOCTH —
aHalM3 W CHUHTE3, CpaBHEHHE, OO0OOIICHHE, CHUCTEeMAaTU3aIHIO,
KJIacCU(UKAIMIO, BBISBICHUE MPUYMHHO-CIEACTBEHHBIX CBS3eU — IS
U3YUYEHHUSI CBOWMCTB BEUIECTB M XMMHYECKHX pPEaKIHi, €CTECTBEHHO-
Hay4yHbIE  METOJIbl  TO3HAHUS —  HAONIOJEHHE, U3MEpEHHE,
MOJIEJTMPOBAHUE, SKCIEPUMEHT (PEaTbHBIN U MBICJICHHBIN);

ClIeoBaTh MpaBWIAM  TOJIb30BAHUS XUMHUYECKOM TOCYJIOW H
nabopaTOpHbIM 000PYJIOBaHMEM, a TaKKe MpaBWIaM OOpalleHUs C
BEILIECTBAMU B COOTBETCTBUU C HWHCTPYKLUMSMU [0 BBIITOJIHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TMOJYyYEHUIO U COOMPaHUIO
ra3o00pa3HbIX BEHIECTB (BOJOpPOAA M KHUCIOPOJa), MPUTOTOBICHUIO
pacTBOPOB €  OIPEHEIIEHHOM MacCOBOM JO0JIEM PacTBOPEHHOTO
BEILIECTBA, [JIAHUPOBATh U MPOBOAUTH XUMHUYECKHUE SKCIIEPUMEHTHI 110
paclo3HaBaHWIO pACTBOPOB IIEJIOYEH ©  KHUCIOT C T[OMOIIBIO
UHIMKATOPOB (JTakMyc, peHoTanenH, METUIOpaHX U JIpyTue).

KOHIly oOyueHus B 9 KJjiacce TpeJMETHBIC PE3yJbTaThl Ha 0a30BOM

YPOBHE [JOJUKHBI OTPAXKaTh CHOPMHUPOBAHHOCTD y 00YJAIOIIUXCS YMEHHIL!

PAcCKpbIBAaTh CMBICT OCHOBHBIX XHMHUYECKHX TOHATUNA: XUMHUYECKHM
AJEMEHT, aTOM, MOJIEKyJa, WUOH, KaTHOH, aHWUOH, MPOCTOE BEIIECTBO,
CJI0’KHO€ BEILIECTBO, BAJICHTHOCTh, 3JIEKTPOOTPULATEIbHOCTh, CTEICHb
OKHCJICHHS, XMMHYECKas peaKius, XHUMHUYECKass CBA3b, TEIIOBOM
3 dekT peaknuu, MOJb, MOJSPHBIH 00BEM, PacTBOp, DJICKTPOJIHUTHI,
HEAJIEKTPOIUTHI, SJIEKTPOJIUTUYECKAST TUCCOUUALNS, PEAKIIUU MOHHOTO
oOMeHa, KaTalau3aTop, XUMHUYECKOE paBHOBECHE, OOpaTUMble U
HEeoOpaTUMBbIE PEAKIUU, OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIC PEAKIIHH,
OKHCIIUTENIb, BOCCTAHOBHUTENIb, OKHUCIECHHE W  BOCCTAHOBJICHHE,
ajoTponus, amMQpOTEpPHOCTh, XHUMHUUYECKass CBsI3b (KOBAJIGHTHAs,
WOHHAs, MeTa/uInuecKas), KpHUCTAUIMYeCKas pemérka, KOppo3us
METAJJIOB, CIUIaBbl, CKOPOCTh XHWMHYECKON pEakiuu, MpeAeabHO
nonyctumas konueHtpauus 111K BemecTsa;

WJUTIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XUMHUYECKUX MOHITUH U
MPUMEHSTDH ITU TIOHSITHS TPU ONMTUCAHUU BEIIECTB U UX MPEBPAICHUI;
WCIIOJIh30BaTh XMMHYECKYIO) CHUMBOJIUKY JJISI COCTaBJICHUS (POpMYI
BELIECTB U YPABHEHUN XUMUYECKUX PEAKIUN;

ONpENeNITh BAJECHTHOCTh W CTENEHb OKHUCJIEHUS XUMHUYECKUX
AJIEMEHTOB B COEIUHEHHUSIX Pa3JIMYHOIO COCTaBa, MPUHAJJIEKHOCTh
BEIIIECTB K OMPEACIEHHOMY KJIAcCy COEIWHEHUW 1o (dopmysam, BHI
XUMUYECKON CBsI3M (KOBAJICHTHAsl, WOHHAsA, METaJuIM4ecKas) B



HEOPTraHWYECKUX COEJIMHEHMSIX, 3apsij] HOHA 10 XUMHUYECKo (hopmyie,
XapakTep cpeibl B BOJHBIX PACTBOPAX HEOPTaHUYECKUX COCIUHEHHIH,
THUI KPUCTATUIMYECKON PEIIETKH KOHKPETHOTO BEIIECTBA;

packpsiBath cMbIica Ilepuommyeckoro 3akona JI. M. MenneneeBa wu
JIEMOHCTPUPOBATh €ro TOHMMAaHHWE: OMHUCHhIBATh W XapaKTepU30BaTh
Tabnunyto popmy Ilepronnyeckoit cucTeMbl XUMUYECKUX AJIIEMEHTOB:
pasznuyaTh MOHATUS «MJaBHas moarpynna (A-rpynmna)» u «mnoOodHas
noarpynmna (b-rpynmna)», manbie W OOJbIIME MEPUOJBI, COOTHOCUTH
0003HauEHHUsA, KOTOpbIE HMEIOTCS B TMEPUOJUYECKON Tabiuue, ¢
YUCJIOBBIMU  XapaKTEPUCTUKAMHM CTPOEHHUS AaTOMOB XHMMHUYECKHUX
AJIEeMEHTOB (COoCcTaB W 3apsija sapa, oOOIIee 4YHUCIO DJIIEKTPOHOB U
pacmpenesieHue UX IO OJJIEKTPOHHBIM CJOAM), OOBACHSATH OOIIHEe
3aKOHOMEPHOCTH B U3MEHEHUHU CBOWCTB AJIEMEHTOB M UX COCIMHEHUN B
npenenax MajiblX NEPUOJOB U TJIABHBIX MOATPYII ¢ YYETOM CTPOEHUS
UX aTOMOB;

KJIaccu(UIMPOBATh ~ XUMUYECKHE  DJIEMEHTHI,  HEOPTraHWYECKUE
BEIIECTBA, XUMUYECKUE peaKIiu (M0 YUCITY U COCTaBY YYaCTBYIOIIUX B
pEeaKIMK BEUIECTB, MO TerIoBoMy 3(PdeKTy, Mo U3MEHEHUIO CTeNeHEN
OKHUCJICHUSI XUMHUYECKUX IJIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) OOIIUE U CIEIUPUIECKUE XUMUYECKUE
CBOMCTBAa TPOCTHIX M CIIOXKHBIX BEIIECTB, MOATBEPXKIAasi OINHUCAHUE
IpUMEPaMH MOJIEKYJIAPHBIX M MOHHBIX YPAaBHEHHM COOTBETCTBYIOIIMX
XUMUYECKUX PEaAKIUi;

COCTABJISITh YPAaBHEHUS DJIEKTPOJUTUYECKON JIUCCOIHUAIMU KHUCIIOT,
miesIo4el W CoJieil, MOJIHBIE U COKpAIllEHHbIE YPaBHEHUS peaKIuit
MOHHOTO  OOMEHa, YpaBHEHMS  peaKiuii,  MOJATBEP KIAIOIINX
CYILIECTBOBAHHE T'€HETHUYECKOM CBSI3M MEX]y BEIIECTBAMU Pa3JIMYHBIX
KJIACCOB;

PacCKpbIBaTh CYIIHOCTh OKHUCIUTEIHbHO-BOCCTAHOBUTEIBHBIX pPEaKIUi
MIOCPEJICTBOM COCTABIICHHUSI DJIEKTPOHHOTO OajaHCca dTUX PEaKIni;
IPOTHO3UPOBATh CBOMCTBA BEHIECTB B 3aBUCHMOCTH OT UX CTPOCHUS,
BO3MOXHOCTH TPOTEKAHUS XUMHYECKUX MPEBPAIICHUI B Pa3IWYHBIX
YCIIOBUSX;

BBIUKCIIATh OTHOCUTENIBHYIO MOJIEKYJSIPHYI0O U MOJISIPHYIO MaccChl
BEIIIECTB, MAaCCOBYIO JIOJI0 XHMHYECKOTO »dJIeMeHTa 1o (opmyie
COCIMHEHUS, MACCOBYIO [IOJIIO BEIECTBA B PacTBOpPE, MPOBOIUTH
pacy€Thl O YPaBHEHUIO XUMUUYECKON PEaKInu;

coONo/IaTh  MpaBWJIa  TOJIb30BAHUS ~ XMMHYECKOM TOCYI0M U
nabopaTOpHBIM 000pY/IOBaHUEM, a TakKe TpaBWiia OOpalIeHHs C
BEIIECTBAMU B COOTBETCTBHU C WHCTPYKIUSMH II0 BBIMOJIHEHUIO
7a00pPATOPHBIX XUMHUYECKUX OIBITOB IO TMOJYyYEHUIO U COOMPaHUIO
ra3000pa3HbIX BEIIECTB (aAMMHAaKa U yIIEKUCIIOTO Ta3a);

MPOBOJIUTh  PEAKIIMH, TOJITBEPKAAIONINE KAYECTBEHHBIM COCTaB
Pa3IUYHBIX BEIECTB: pPACMO3HABATh OMNBITHBIM MYTEM  XJIOPHU/I-,
Opomun-, wuomua-, KapOonar-, ¢Qocdar-, cunukar-, cymnbdart-,
TUAPOKCUJI-UOHBI, KATHOHBI aMMOHHUSI M MOHBI M3YYEHHBIX METAJIJIOB,
MPUCYTCTBYIOIINE B BOJIHBIX PACTBOPAX HEOPTaHUYECKUX BEIIICCTB;
MPUMEHSATH OCHOBHBIC ONEPAIMH MBICIUTEIILHON JCSITEIBHOCTH —
aHaJgu3 ®W CHHTE3, CpaBHEHHE, O0O0OOIIeHHe, CHCTeMaTU3AIHIo,
BBISIBIICHHE TTPUYMHHO-CIICICTBEHHBIX CBS3E€H — ISl M3yUYEHUS CBOWCTB
BEIIECTB W XUMHUYECKHX PEAKIUH, €CTeCTBEHHO-HAyYHBIC METO]IbI



NO3HaHUS — HaONIOICHHEe, U3MEPEHUEe, MOICIUPOBAHHE, SKCTICPUMEHT
(peaybHBIM u MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
HauMmeHnoBaHue KouunyecTBO 4acoB
Ne DJIeKTpOHHbIe (LM (POBHIe)
pa3zie/ioB H TeM KoHTpoJibHbIE IIpakTH4eckue
n/n Bcero o0pa3oBaTejibHbIE PeCypChl
NMPOrpamMMbl padoThI padoThbI
Pa3nen 1. [lepBoHavaibHble XUMUYECKHE OHATHS
XuMus — BaKHas
11 00J1aCTh €CTECTBO3HAHMS 5 5 bubmuorexa [JOK
' Y [IPAKTHICCKON https://m.edsoo.ru/7f41837c
JIeSATETLHOCTH YeJIOBEKa
BelecTBa 1 XuMu4eckue bubmuorexa [IOK
1.2 15 1 .
peakuuu https://m.edso00.ru/7f41837¢c
Hroro no pasaeny 20
Pa3nen 2. BaxkHeiiune npeacrtaBuTe/ M HEOPraHMYECKUX BellleCTB
51 Boznyx. Kucnopon. 6 bubmuoreka [JOK
' [MoHsiTHEe 00 OKCHIAX https://m.edso00.ru/7f41837c
59 Bonopoa.Ilonsarue o 8 1 bubmuoreka [JOK
' KHCJIOTax U COMAX https://m.edso0.ru/7f41837c
53 Bopna. PactBopsl. 5 1 1 bubmmoteka IIOK
' [TonsiTHe 00 OCHOBAHHUSAX https://m.edso0.ru/7f41837¢
OCHOBHBIE KJIACCHI EuG OK
2.4 HEOPraHMYECKUX 11 1 1 nomoreka L1

COEeIMHEHUN

https://m.edsoo.ru/7f41837¢c



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

Hroro mo pazneny 30

Pasznea 3. [lepuognueckuii 3axon u [lepuoauveckas cucrema xumuueckux 3j1eMeHToB /. U. MenpaesieeBa. CTpoeHue aToMOB.
XuMnueckas cBsizb. OKHCJINTETbHO-BOCCTAHOBHTEIbHbIE peaKIIul

[lepuoauueckuii 3aKOH U
[Tepuonnueckas cucrema
3.1 XHUMHYECKHX DJIEMEHTOB 7
J. 1. MeHaeneena.

bu6nmoreka [IOK
https://m.edsoo.ru/7f41837c

Crtpoenue aToma

XHUMHYecKas CBSI3b.

39 OKUCIUTENbHO- 8 1 bubmuorexa [JOK
' BOCCTaHOBHUTEIIbHEIC https://m.edso0.ru/7f41837¢
peakiuu
bubmuorexa [JOK
4
TOTO 1O pasaery 15 https://m.edso0.ru/7f41837c
PesepBHOE BpeMs 3 bubmmoreka [JOK

https://m.edsoo.ru/7f41837¢c

OBILEE KOJIMYECTBO

YACOB 1O [IPOTPAMME 68 4 5



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

9 KVIACC

HaumeHoBaHue KoanyecTBo yacoB
Ne DJIeKTpPOHHbIe (LM (POBbIe)
pa3zie/ioB H TeM KoHTpoJibHbIE IIpakTH4eckue
n/n Bcero o0pa3oBaTe/bHbIE PecypChl
NporpaMmel padoThI padoThI
Pa3nen 1. BemecTBO U XMMHYeCKHE PeaKIIUH
[ToBTOpEHME U
11 yrayOieHue 3HaHUH 5 1 bubnuoreka [JOK
' OCHOBHBIX Pa3/eioB https://m.edso00.ru/7f41a636
Kypca 8 kiiacca
OcHOBHbIE
1.2 3aKOHOMEPHOCTHU 4 bubmmorexa [TOK
' p . https://m.edso00.ru/7f41a636
XUMHUYECKHUX PEAKITHIA
DNEKTPOIUTHYECKAS
13 JUCCOLIAINA. 8 1 1 bu6nuoreka [IOK
' XuUMHUYECKHE PEAKIIUH B https://m.edso0.ru/7f41a636
pacTBopax
Hroro no pazneny 17
Pa3nes 2. HemeTaibl M MX cOeIMHEHUS
OO61as xapakTepuCcTHKa
2.1 XI/II\I/IIII/I‘—IGCKII/)IX BJ'ISMGHTOB 4 1 bubmmorexa [TOK
' https://m.edsoo.ru/7f41a636
VIIA-rpynnst. ['anorenst
OO01mas xapakTepuCcTHKa
0 P P bubmuorexa [JOK
2.2 XUMHUYECKHUX DJIIEMEHTOB 6

VIA-rpynmel. Cepa u e€

https://m.edso0.ru/7f41a636



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

COCOAMHCHUA

OO61mas xapakTepucTHKa

53 XUMHUYECKUX 3JIEMEHTORB 7 bubmuorexa [JOK
' VA-rpymmst. A3or, https://m.edsoo.ru/7f41a636
docdop 1 Ux coeqMHCHHS
OO01mas XxapakKTepUCTHKA
XUMHUYCCKHUX 3JICMCHTOB B 6 ]_IOK
nOJIMOTEeKa
2.4 IVA- Y
rp}:HHH fiepoi H 8 https://m.edsoo.ru/7f41a636
KpPpEMHHU U UX
COCINHCHUA
Hroro no pazneny 25
Pazgen 3. MeTa/IbI M BX COeTUHEHU S
31 OO0mue cBoiicTBa 4 bu6mmoreka [IOK
' METAJIJIOB https://m.eds00.ru/7f41a636
3.9 Baxneiimme MeTalIbL U 16 bu6nuoreka [IOK
' WX COEIMHEHUS https://m.edso00.ru/7f41a636
Hroro no pazneny 20

Pa3nen 4. Xumus u oxkpy:xamomas cpeaa

41 BemectBa u Marepuansl B 3 bubmuoreka [JOK
' KU3HH YeT0BEKa https://m.edsoo.ru/7f41a636
HUroro mo pazneny 3
b K
PesepBHOE Bpems 3 nommorexa O

https://m.edso0.ru/7f41a636



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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YACOB 110 ITPOTPAMME
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HOYPOYHOE IINTAHUPOBAHMUE

8 KIIACC
Ny KosmuecTBo yacos
JJIeKTPOHHbIE
Hara undgposbie
n| Tema ypoka KonTtpoJbHbie IpakTHyeckue
Bcero U3ydeHusi o0pa3oBaTe/bHbIE
/ padoThI padoThI
pecypcsl
n
[Ipenmer xumuu. Posib xumuu B bubnuoreka [IOK
1 JKU3HM 4esoBeka. Tena u 1 https://m.edsoo.ru/ff0d21
BEIIECTBA 0Oc
bubmuoreka [JOK
[TonsTre o MeToAax MO3HAHUS B
2 1 https://m.edsoo.ru/ff0d22
XUMHH
7e
[TpakTryeckas padora Ne 1
bu6mmoreka [IOK
«IIpaBuna paboTsl B 1abopaTopuu
3 . 1 https://m.edsoo.ru/ff0d23
1 IpUEMBI OOpALIIEHUS C dc
J1a00paTOPHBIM 000PYTOBAHUEM o
bu6mmoreka [JOK
YucTele BemecTBa U CMECH.
4 . 1 https://m.edsoo.ru/ff0d26
CriocoOblI pa3aeneHus cmece ca
[TpakTruyeckas paGora Ne 2 bubnuorexa [JOK
5 «Paznenenue cmecelt (Ha mpumepe 1 https://m.edsoo.ru/ff0d28
OUYHUCTKY TTOBAPEHHOM COJIN)» c8
bu6mmoreka [JOK
6 ATOMBI 1 MOJIEKYJIBI 1 https://m.edsoo.ru/ff0d2a
6¢



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c

XUMHUYECKHE 3JIEMEHTBI. 3HAKH bubmuoreka [JOK
7 (CUMBOJIBI) XUMHYECKUX https://m.edsoo.ru/ff0d2b
SIIEMEHTOB e8
bubmuorexa [JOK
8 [IpocTble U ClOXKHBIE BEUIECTBA https://m.edsoo.ru/ff0d2a
6¢
bubmuoreka [JOK
9 ATOMHO-MOJIEKYJISIPHOE YUCHHE https://m.edsoo.ru/ff0d2d
50
3aKOH MOCTOSHCTBA COCTaBa
BelIecTB. XUMHU4eckas popmyia bubmorexa HOK
10 ) pMyJa. https://m.edsoo.ru/ff0d2ea
BanenTHocTh aTOMOB .
XUMHAYECKHUX 3JICMCHTOB -
OTtHOCHUTENbHAs aTOMHAs Macca. bubnuorexa [JOK
11 | OtHocuTenbHas MOJIEKYSIpHAs https://m.edsoo.ru/ff0d32
macca 3c
MaccoBas 105151 XUMHAYECKOTO bubmotera [JOK
12 https://m.edsoo.ru/ff0d35
3JIEMEHTa B COEIMHEHHUH oc
bu6mmoreka [JOK
KommuecTso BemecTBa. Moib.
13 JHIECTEO BETECTR o https://m.edsoo.ru/ff0d52
MousipHas macca
30
dusnyecknue 1 XUMHIECKUE bubmorera [JOK
14 https://m.edsoo.ru/ff0d37f
SIBJICHUSI. XUMUYECKast PEaKIIHs .
15 IIpu3Haku U ycioBus MPOTEKAHUS bubnuoreka [JOK

XUMHUYCCKUX peaKuHﬁ

https://m.edsoo.ru/ff0d3a



https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16

16

3aKOH COXpaHEHHUS MaCChl

bu6mmoreka [JOK

16 | BemecTB. XuMHUYeCKHE https://m.edsoo.ru/ff0d3b
ypaBHEHHUS 88
Beraucnenus konudecTBa, MacChl bubmuoreka [JOK

17 | BemecTBa no ypaBHEHUSAM https://m.edsoo.ru/ff0d57
XUMHYECKHUX PEaKIIHii 08
Krnaccudukanus XaMHIeCKUX

eakuuil (CoeqMHEHUs bubmorera [JOK

18| P ’ https://m.edsoo.ru/ff0d3f3
pa3noKeHUsl, 3aMEIICHUS, 4
oOMeHa) B
M. B. JIoMOHOCOB — y4&HBIN- bubnunoreka [JOK

19 | osHuumknoneauct. O600IIEHHE U https://m.edsoo.ru/ff0d40
CUCTEeMaTH3alusl 3HAaHUH c4
KonTponbnas padora Nel no teme bu6nuorexa [IOK

20 | «BemecTBa U XUMHYECKHE https://m.edsoo.ru/ff0d42
peakuum» 90
Boznyx — cmecsk razos. Cocrtas bu6mmoreka [JOK

21 | Bo3myxa. Kucnmopon — snemeHT u https://m.edsoo.ru/ff0d44
npoctoe BemecTBo. O30H 8e
Ou3nyecKkue 1 XUMHUIECKHe
CBOMCTBA KHCIIOPO/a (peaKkiuu bubmaorexa LJOK

22 P https://m.edsoo.ru/ff0d46
okucienus, ropenue). [lonstue 14
00 okcHuaax =

93 CriocoOsI moTydeHus: KUCIopoa bubnmoreka [JOK

B JJaboparopuu u

https://m.edsoo.ru/ff0d49



https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a

IIpOMBILIEHHOCTH. [IpuMeHenue
KHCII0pOJa

TemnoBoit 3¢ ekt xumMuueckoit
peaKIyu, OHSATHE O

bu6mmoreka [JOK

24 | TepMOXMMHYECKOM ypaBHEHUH, https://m.edsoo.ru/ff0d47
DK30- U DHAOTEPMUYECKUX 90
peaknusx
TormmmBo (HedTh, Yroib U METaH). bubnnoreka [JOK

25 | 3arpsi3HEHHE BO3IyXa, CLIOCOOBI https://m.edsoo.ru/ffod4c
€ro IpeJIoTBPaICHHUS 4a
[IpaxTuueckas padora Ne 3 o
TeMe «lloyuenne u cooupanue Eubmiorexa TOK

26 v P https://m.edsoo.ru/ff0d4ae
KHCIIOPOJIa, U3YUEHHUE eT0 5
CBOMCTBY =
Bomopon — anemeHT u npoctoe bu6mmoreka [JOK

27 | BemectBo. Haxoxnenue B https://m.edsoo.ru/ff0d4d
pHpoOJIEe do
dusnyeckne U XUMUYECCKHE bu6mmoreka [JOK

28 | cBoiicTBa Bojopona. [Ipumenenue https://m.edsoo.ru/ff0d4d
BOZOpOZA do

bu6mmoreka [JOK
29 | IloHsaTHe O KHCIOTAaX U COIIAX https://m.edsoo.ru/ff0d50
d2

Croco05I TToJIyUYeHNsT BOAOPOa B Eubmiorexa IOK

30 i AOPOA https://m.edsoo.ru/ffod4d

naboparopuu

do



https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0

[Ipaktuyeckas padora Ne 4 o
teme «[lomydenue u cobupanue

bu6mmoreka [JOK

31 https://m.edsoo.ru/ff0d4f4
BOIOPO/JIa, H3YYCHHE €ro )
CBOUCTBY -
Mosipablii 00bEM ra3oB. 3aK0H bubmmorexa LHOK

32 https://m.edsoo.ru/ff0d54
ABorazipo 2e
Brruuncienns o0béMa, KOJIMYECTBA BuG OK
BEIIIECTBA ra3a Mo ero U3BECTHOMY nomuorexa L

33 https://m.edsoo.ru/ff0d55
KOJ'II/IIIGCTBy BC€IIECCTBA UIIN a0
00BEMY o
Breruncienusa 005EMOB ra30B IO BuG 10K

noInoTEKA

34 ypaBHeHHIO_,peaKHHH fa OCHOIEG https://m.edsoo.ru/ff0d57
3aK0HA 00BLEMHBIX OTHOIIIEHUH 08
ra3oB 08
dusnueckre 1 XUMUYECKHE bubmaorexa [JOK

35 N https://m.edsoo.ru/ff0d58
CBOMCTBA BOJIBI 78

. bu6mmorexa [IOK

C ! 0

36 OCTaB OCHOBARMH. LIOWATHE O https://m.edsoo.ru/ff0d59
WH/IUKATOpaXx 02
Boga kak pactBopuTeb. Eu6 OK
Hacruimennrsle 1 HeHachIIIEHHbBIE ubmaorexa L

37 https://m.edsoo.ru/ff0d5b
pacTtBOpbl. MaccoBast 1oJist 40
BEIIIECTBA B paCTBOPE o

38 [IpakTuueckas padora Ne 5 o bub6nuorexa [IOK

teMe «[Ipurorosienue pacTBOpoB

https://m.edsoo.ru/ff0d5e



https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba

C OIpeAcIEHHON MacCOBOM 10JIEH
pacTBOPEHHOTO BEILIECTBAY

ba

KontponbHas padota No2 o teme

bubmuorexa [JOK

39 https://m.edsoo.ru/ff0d63
«Kucnopoa. Bonopoa. Boga» 42
OKcupl: COCTaB, KiIacCuDUKaIUs bubmorexa [IOK

40 ’ ’ ’ https://m.edsoo.ru/ff0d66
HOMEHKJIaTypa

4e

[Tonyyenue u xXumMu4ecKue bubnuorexa [JOK

41 | cBOMCTBa KHCJIOTHBIX, OCHOBHBIX https://m.edsoo.ru/ff0d66
U aM(OTEPHBIX OKCHJIOB 4e
OcHoBaHUA: COCTaB bubmorexa [IOK

42 ' ’ https://m.edsoo.ru/ff0d67
KJIacCU(UKAINs, HOMECHKIIATypa ca
IlonydyeHune u XUMHUYECKIE Eubmiorexa OK

43 qu . https://m.edsoo.ru/ff0d67
CBOMCTBA OCHOBAaHUI ca
KucnoTsl: cocras bubmmorexa [TOK

44 ' ’ https://m.edsoo.ru/ffOdfee
KJ1accuukanms, HOMEHKIJIaTypa 5
[TonydyeHue U XUMHYECKHE bubmmorexa [TOK

45 uyq https://m.edsoo.ru/ffOdfee
CBOMCTBA KHCJIOT )
Conu (cpeanue): HOMEHKIIATypa, bubmuoreka [JOK

46 | crmocoObI MOTyYCHHS, https://m.edsoo.ru/00ad94
XUMHUYECKHE CBOMCTBA 74

47 | IIpaxTtuueckas padota Ne 6. bubnuoreka [JOK



https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9474

Pemrenue skcniepuMeHTATbHBIX
3aa4 1o teMe «OCHOBHEIE
KJIaCChI HEOPTaHUYECKUX
COCTUHEHUN )

https://m.edso0.ru/00ad9b
7c

['enernueckas cBsA3b MEKIY

bu6mmoreka [JOK

48 | xiaccaMu HEOPraHHMYECKUX https://m.edsoo.ru/00ad9a
COeIMHEHUIT 50
O00011IeHIE U CUCTEMATHU3AIUS Bubmiorexa [JOK
49 . https://m.edsoo.ru/00ad9c
3HAHUH
b2
KonTponbnas padora Ne3 no teme bubnuoreka [IOK
50 | "OcHOBHBIC KJIacChI https://m.edsoo.ru/00ad9e
HEOPraHUYeCKUX CoeqMHEHUN" la
[TepBbie mOMBITKH
bubmuoreka [JOK
KJIACCU(UKAIINN XUMHYIECKUX
51 https://m.edsoo.ru/00ad9f
anemeHToB. [IoHsaTHE O rpynmax fa
CXOJHBIX 2JIEMEHTOB o
[Tepuonnueckuii 3aKOH U
bu6mmoreka [JOK
[Iepnonnueckas cucrema
52 https://m.edsoo.ru/00ada5
XUMHUYECKUX djieMeHToB /1. 1. 2
Menneneepa B
bu6mmorexa [IOK
53 | Ilepuonsl, rpymnmbl, MOATPYIIIIHI https://m.edsoo.ru/00ada5
2c
bub6mmoreka [JOK
Crpoenne atomoB. CoctaB
54 https://m.edsoo.ru/00ada3

ATOMHBIX AICP. H3oTomnsl

42



https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada342

CrpoeHue 3JIeKTPOHHBIX
000JI0YEK aTOMOB DJIEMEHTOB

bu6mmoreka [JOK

55 . https://m.edsoo.ru/00ada6
[Tepuoanueckoii cucremsi /. U. be
Meunpeneena o
XapakTepucTuka XMMHUYECKOTO
bu6mmoreka [JOK
JJIEMEHTA 110 €T0 IIOJI0KEHUIO B
56 . https://m.edsoo.ru/00ada8
[Tepuonuueckoii cucreme /1. U. 24
Menneneesa _
3nauenue [lepuonnyeckoro
bubmuorexka [JOK
3aKOHA JJI Pa3BUTHS HAYKU U
57 https://m.edsoo.ru/00ada9
npaktuku. /1. . MengeneeB — 6e
Y4€HBIM, EAAror U rpax1aHuH -
bu6mmoreka [IOK
DJIEKTPOOTPULIATEIHLHOCTh
58 https://m.edsoo.ru/00adaa
aTOMOB XUMHUYECKUX DIIEMEHTOB b3
bu6mmorexa [IOK
59 | HonHas xuMHYECKasI CBA3b https://m.edsoo.ru/00adac
34
bu6mmorexa [IOK
KoBanentnas nonsipas
60 https://m.edsoo.ru/00adaa
XUMHYECKas CBI3b
b8
bu6mmoreka [JOK
KoBanientHas nenomnsipHas
61 https://m.edsoo.ru/00adaa
XUMHYECKAs CBSI3b
b9
bu6mmoreka [JOK
62 | CreneHs OKUCIEHUA https://m.edsoo.ru/00adae

28



https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adae28

OKHUCIIUTENBHO-

bubmuorexa [JOK

63 1 https://m.edsoo.ru/00adb0
BOCCTAaHOBHUTEJIbHBIC PEAKIIMH 76
bubmuoreka [JOK
64 | OKucIUTEIN U BOCCTAHOBUTEIN 1 https://m.edsoo.ru/00adb0
76
KontponsHas padora Ne4 o reme bubnuoreka [IOK
65 | «Crpoenue aroma. XuMudeckast 1 https://m.edsoo.ru/00adb4
CBSI3b» 86
. bubmuoreka [JOK
P . 00600
66 C3CPBHbI YPOK © ?l cHue 1 1 https://m.edsoo.ru/00adb3
CHUCTEMATHU3ALU 3HAHUI 3c
. bubmuoreka [JOK
P . 00600
67 C3CPBIBI YPOK © fueHHe 1 1 https://m.edsoo.ru/00ad9c
CHUCTEMATHU3ALUS 3HAHUI b2
. bu6mmoreka [JOK
P . 0600
68 CCPBHDI YPOK © 111 cHie u 1 https://m.edsoo.ru/ff0d61
CHCTEMAaTH3alUs 3HAHUI o6
OBILIEE KOJIMYECTBO HACOB 68

I10 ITPOTPAMME



https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/ff0d61c6

9 KVIACC

Ne KoimnuecTBo yacos
DJIeKTPOHHbIE
Hara undgposbie
n | Tema ypoka KoHTpoJibHbIE IIpakTH4eckue
Bcero H3y4eHust o0pa3oBaTe/bHbIE
/ padoThI padoThI
pecypcsl
n
[Teprognuecknii 3aKoH.
bu6mmoreka [IOK
Ilepuonnueckas cucrema
1 https://m.edsoo.ru/00adb59
XUMHUYECKHUX 3JIeMEeHTOB JI. e
U. Menneneesa }
3aKOHOMEPHOCTH B
. bu6mmoreka [IOK
M3MEHEHUHU CBOMCTB
1 https://m.edsoo.ru/00adb6b
XUMHUYECKHUX AJIEMEHTOB 6
MEPBBIX TPEX MEPUOIOB B
Knaccudukanus u bubnuorexa [JOK
HOMEHKJIATypa 1 https://m.edsoo.ru/00adb7e
HEOPraHWYECKHX BEIIECTB 2
Bunpl xumMudeckou CBSI3U U bu6mmorexa [IOK
THUIIBI KPUCTATUIMYECKUX 1 https://m.edsoo.ru/00adbac
peImEToK 6
Konrponsnas padora Nel
no teMe «IloBTopenue u
yri1yOieHre 3HaHu| 1 1

OCHOBHBIX Pa3/IeioB Kypca
8 Kmacca»



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbac6

Knaccudukanus bubnuoreka [JOK
6 XUMHUYECKHUX PEAKLM 110 https://m.edsoo.ru/00adbcb
Pa3IMYHBIM MMPU3HAKAM 0
ITonsiTHE O CKOPOCTH
XAMHYECKON peaKkuu Brbmrorexa LIOK
7 ' https://m.edsoo.ru/00adbe9
IlousTHE O TOMOI€HHBIX U .
TeTEPOreHHBIX PEAKIIHIX -
ITongaTue 0 XUMHYECKOM
paBHOBecuu. DaKkTOPHI,
bubmuoreka [JOK
BIIUSIONINE HA CKOPOCTh
8 . https://m.edsoo.ru/00adc28
XUMUYECKON PEeaKkIuu 1 c
[IOJIOKEHUE XUMUYECKOTO -
paBHOBECHS
OKHCIUTEIIBHO- bu6mmoreka [JOK
9 BOCCTAaHOBUTEIbHbBIC https://m.edsoo.ru/00adcad
peakuuu €
Teopus
. bu6mmoreka [JOK
AIEKTPOIUTUUECKON
10 https://m.edsoo.ru/00adcd6
nucconuanyu. CUIbHBIE U 8
CI1a0bI€ ANEKTPOIIUTHI -
bu6mmoreka [IOK
HNonHble ypaBHEHUS
11 N https://m.edsoo.ru/00add44
peakimit
8
XUMHYECKHE CBOMCTBA
. bu6mmoreka [JOK
KHCJIOT ¥ OCHOBAHUI B
12 https://m.edsoo.ru/00add5d

CBETE MpeJCTaBICHUN 00
IIEKTPOJINTUYECKON

8



https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8

Jucconruanu

XUMHYECKHE CBOUCTBA

coJieHi B CBETE bubmuorexka [JOK
13 | npencraBneHuii 00 https://m.edsoo.ru/00add8b
ANEKTPOIUTUYECKOMN 2
JIACCOILMAITAN
bu6mmoreka [IOK
[TonsiTue 0 TUAPOTU3E
14 . https://m.edsoo.ru/00add9d
coJiei
4
OGoGmete i bubmuoreka [JOK
15 . https://m.edsoo.ru/00addd1
cHUCTEeMaTH3aIus 3SHAaHUH 5
[TpakTuueckas paborta No 1.
bu6mmoreka [IOK
«Pemienue
16 https://m.edsoo.ru/00addbf
OKCIIEPUMEHTATBHBIX N
3a71a9» -
Konrponbnas padora Ne2
1o TeMe
bu6mmoreka [JOK
«INEKTPOIUTHYECKAS
17 https://m.edsoo.ru/00addec
JTUCCOIUAITHS. 0
XHUMHUYECKUE PEAKIINN B B
pacTBopax»
OO0mas xapakTepuCTHKa
P P bubmuorexa [JOK
TraJloreHOB. XUMHUYECKHUE
18 - https://m.edsoo.ru/00addfe
CBOICTBA Ha IpUMeEpE 5
XJIopa B
19 | Xnoposomopon. ConsiHast bubnuorexa [JOK



https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00addfe2

KHCJIOTa, XUMHWYCCKUC
CBOMCTBA, ITOJIy4ECHHUE,
IpUMEHEHHE

https://m.edsoo.ru/00adel10
4

[Tpaktuyeckas padora Ne 2
1o reme «llonyyenue

bu6mmoreka [JOK

20 . https://m.edsoo.ru/00ade34
COJISTHOM KHUCJIOTBHI, g
M3y4EHHE €€ CBOUCTBY» h
Brrancaenus mo
PaBHEHUSIM XUMUYECKUX bubmorexa [IOK
21 Y . https://m.edsoo.ru/00ade48
peaKkIui, eciivi OANH U3 g
PEareHTOB JIaH B U30BITKE B
bu6mmoreka [IOK
OO0m1as XxapakTepuCcTUKa
22 https://m.edsoo.ru/00ade64
snemeHToB VIA-rpynmsl 3
AmoTponHbie
MOIU(PUKAIIUN CePBI.
¢ P N bubmuoreka [JOK
Haxoxnenue cepsl u €€
23 . https://m.edsoo.ru/00ade64
COCIMHEHUH B TIPUPOJIE. a
XHUMHYECKHE CBOMCTBA -
cepbl
CepoBoaopoj1, CTpOCHHUE, bubmuoreka [JOK
24 buznyecKkue 1 XuMUYECKHE https://m.edsoo.ru/00ade80
CBOMCTBaA 2
Oxkcunsl cepsl. CepHas
bu6mmoreka [JOK
KHUCII0Ta, GU3NYECKUE U
25 https://m.edsoo.ru/00adea2

XUMHUYCCKUC CBOﬁCTBa,
MMPUMCHCHUC

8



https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adea28

XUMHUYECKUE PEAKIIUU,
JIS)KAIIe B OCHOBE

IPOMBIIIJICHHOTO C110c00a bubmmorexa [IOK
26 | moJy4eHHS CEpHOU https://m.edso0.ru/00adec8
KHUCIIOTBI. XHUMUYECKOE a
3arpsi3HEHUE OKPY Karolei
CpeIbl COCTUHECHUSIMU CEPhI
Brruncnenne maccoBoii bu6mmoreka [IOK
27 | nonu BBIXOJA MPOAYKTa https://m.edsoo.ru/00adec8
peakuuu a
OO01mas xapakTepucTHKa
3J€MEHTOB V A-Tpynisl. bubnuorexa [JOK
28 | A3oT, pacnpocTpaHEeHHE B https://m.edsoo.ru/00adeea
npupoe, Gu3nYecKue u 6
XAMHYECKHUE CBOMCTBA
AMMHUaK, ero punveckue bubnuorexa [JOK
29 1 XUMHUYECKHE CBOMCTBA, https://m.edso0.ru/00adf00
MOJTy4YeHHUE U IPUMEHEHHE 4
[Tpaktuyeckas padora Ne 3
no teme «[lomyuenue bubmorexa HOK
30 i https://m.edsoo.ru/00adf18
aMMUaKa, H3y4eHHue ero 0
CBOMCTB» =
A30THas KucoTa, eé bu6mmorekxa [JOK
31 | ¢usnyeckue 1 XUMHUYECKHE https://m.edsoo.ru/00adf30
CBOMCTBaA 6
bubnmnoreka [JOK
32 Hcnonbs3oBaHne HUTPATOB 1

https://m.edso0.ru/00adf51



https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518

Y COJIE aMMOHMUS B
KaueCTBE MHUHEPAIIbHBIX
ynoopeHuit. XuMu4deckoe
3arpsi3HEHUE OKPY KarolIei
Cpebl COeTUHEHUSIMU
azoTa

|co

®docdop. Oxcun pochopa
(V) u pochopnas kucnora,

bu6mmoreka [IOK

33 https://m.edso00.ru/00adf68
buznyecKkue 1 XUMUYECKHE a
CBOIICTBa, MOJIy4ECHUE B
Hcnons3oBanue pocharon
B KQYECTBE MUHEPAJIbHbBIX bubnuorexa [JOK
34 | ynoOpenuil. 3arpsi3HEHUE https://m.edsoo.ru/00adfc2
PUPOIHON cpeabl 0
dbocdaramu
Yraepon,
bu6mmoreka [IOK
35 | PactpocTparienue s https://m.edsoo.ru/00adfd9
npupoe, GU3NYecKue u c
XUMHUYECKHE CBOHCTBA
Oxkcunsl yriaepoaa, ux
bu3nueckrue 1 XUMHUYECKHE bubnuorexa [JOK
36 CBOMCTBA. DKOJIOTHYECKHUE https://m.edsoo.ru/00adfeb
poOJIEMBbI, CBSI3aHHBIE C e
okcuaom yriepoaa (IV)
VYronpHas KUcIoTa u €€ bubmorexa HOK
37 https://m.edso0.ru/00ae006

COJIn

c



https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
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[Tpaktuyeckas padora Ne 4
no teme "[lonyuenne

bu6mmoreka [JOK

38 | yraekucnoro rasa. https://m.edso00.ru/00ae027
KauectBenHas peakius Ha e
KapOoHaT-HOH"
[lepBoHavasibHBIEC TOHSATHUSA
bu6mmoreka [JOK
00 opraHnyYecKux
39 https://m.edsoo.ru/00ae054
BELLIECTBAX KaK O o
COEIMHEHUSIX YTiepoaa B
Kpemit 11 ero bu6mmoreka [IOK
40 https://m.eds00.ru/00ae080
COEIMHEHUSI )
[TpakTuyeckas padora Ne 5.
Pemenue
SKCIIEPUMEHTAIbHBIX 3a7a4 Bubmiorexa [TOK
41 p . https://m.edsoo0.ru/00ae0bf
o TeMe «Baxkueiime 2
HEMETAaJLJIbI U UX -
COEIMHEHU
Konrtponbnas padora Ne3
o teme «Baknaelmue Bubmiorexa IJOK
42 https://m.edsoo.ru/00ae0el
HEMETaJJIbI U UX g
COEIMHEHU =
OO01mas xapakTepucTHKa
XUMHUYECKHUX IJIEMEHTOB — bu6mmorekxa [JOK
43 METAIUIOB. MeTayutnueckas https://m.edsoo.ru/00ae103

CBS3b U METaJNIMYECKast
KPUCTAJUINYECKasl pEIIETKA.
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dusnueckue cBoiicTBa

METAaJLJIOB
XHUMHUYECKHE CBOMCTBA
MCTAILIOB bu6mmoreka [JOK
44 ' . https://m.edsoo.ru/00ae115
DIEKTPOXUMUYECKUN Psif 5
HaIpsHKEHUH METAILIIOB h
OO011ue crmocoobl
MOJTyYEHUST METAJUIOB.
CnnaBel. Berauciaenus mo bubmuoreka [JOK
45 | ypaBHEHHUSIM XUMUYECKUX https://m.edsoo.ru/00ae115
pEaKIMii, €CIu OJIUH U3 6
PEareHTOB COJCPIKUT
pUMecH
ITousTue o Koppo3uu bubmmorexa [TOK
46 PP https://m.edso00.ru/00ae127
METAaJIJIOB 3
bu6mmoreka [IOK
47 [IlenounbIe MeTAIIBI https://m.edsoo.ru/00ael4b
2
OKCHIBI U TUAPOKCHUIBI bubmmorexa [TOK
48 P https://m.edsoo.ru/00ael4b
HATpUS U Kaaus )
[[lemounO3eMeNbHBIE bubnmoreka [JOK
49 METAaJIIbI — KaJIbIHH U https://m.eds00.ru/00ael5e
Mar"uim 8
50 BaxkHeiinmme coequHeHNs bu6mmoreka [JOK

KaJIbIIUS

https://m.edso0.ru/00ael5e
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O060061EeHNE U

51
cHUCTeMaTu3aIus 3HAaHUH
JK&cTkocTh BOJBI U bubmmorexa LHOK
52 . A https://m.edso00.ru/00ae188
CrocoObI €€ ycTpaHeHUs 6
[TpakTuyeckas padora Ne 6 bubnuoreka [IOK
53 o Teme "XKEcTKoCcTh BOJIBI https://m.edsoo.ru/00aelae
¥ MeTOJIbI €€ ycTpaHeHus" 8
bu6mmoreka [IOK
54 |  AmoMHHHI https://m.edsoo.ru/00aelc6
4
. bubmuoreka [JOK
A
55 MboTepHBIe CBOCTBA https://m.edsoo.ru/00aelc6
OKCHJIa ¥ THIPOKCHIA 4
bu6mmoreka [JOK
56 | XKemneso https://m.edsoo.ru/00ae1d8
6
Oxcupl, TMAPOKCUIBI U bubnuorexa [JOK
57 conu xkene3a (II) u xxenesza https://m.edsoo.ru/00ae35e
D) 6
58 O6o0meHue u
cHUCTEeMaTH3aIus 3HAaHUI
[TpakTrueckast paborta Ne 7.
Pelwerie bubmuoreka [JOK
59 https://m.edsoo.ru/00ae3de

DKCIEPUMEHTAIBHBIX 3a7a4
no teMe «Bakneiimue

8
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METaJJIbI U UX
COCOAUHCHUS

Bruucnenus no
YpPaBHEHUSAM XUMUYECKUX
peaKkuuii, €CJid OJJMH U3

peareHToB JIaH B U30BITKE Brbmrorexa LIOK
60 https://m.eds00.ru/00ael75
WJIU COJICPYKHUT MPUMECH. 0
Brruncienns maccoBoit -
JIOJTU BBIXO/1a TPOAYKTa
peaKIuu
61 O06o0061IEHNE U
cucTeMaru3anus 3HaHuil
KonTponbnas padota Ned
62 no teMe «BaxkHeiimune
METaJUIbI U UX
COEIUHEHUS
BemectBa u matepuansi B bubnunorexa [JOK
63 [MOBCEAHEBHON XU3HU https://m.eds00.ru/00ae3f5
YyesoBeKa 0
XUMHYECKOE 3arpsi3HeHHe Brbmmotexa HOK
64 . https://m.eds00.ru/00ae427
OKPYKaroIIel cpebl 0
bu6mmorekxa [JOK
Ponp xumuu B perieHnn
65 https://m.edsoo.ru/00ae427
HKOJIOTMUYECKUX MPOoOIeM 0
66 Pe3epBHBIil ypok. bub6muorexa [IOK

0O000meHne n
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cUCTeMaTH3alus 3HaHUI a
Pe3epBHbIii ypoOK. bubnmoreka [JOK

67 O060061EHNE U 1 https://m.edso0.ru/00adb33
cUCTeMaTHU3alus 3HaAaHUN c
Pe3epBHbIit ypoOK. bubnmoreka [JOK

68 O6o061IEHNE U 1 https://m.edsoo.ru/00ad9cbh
cHUCTeMaTH3aIvs 3HaHUI 2

OBILIEE KOJIMYECTBO 68
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https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2




YYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA
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